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[. INTRODUCTION

This environmental assessment (EA) has been prepared to disclose and analyze the
environmental consequences of a proposed Spay Feasibiity aRdi@e Behavioral

Outcomes Assessment. The Burns District Bureau of Land Managéievlj proposes to

evaluate the safety, complication rate, and feasibilty of ovariectomy via colpotomy (spay) on
wild horse mares then assess the behavioral effects of having spayed mares on the range with
untreated horses. The United States Geologicale3utUSGS)has submitted a proposal to
evaluate the emange impacts of spaying on mare and band behavior, comparing treated and
untreated portions of the Warm Springerd Management Are&lMA) herd.

A. Background

This spay study and erange behavioral acomes assessment would involve the horses
gathered from Warm Springs HMA (Appendix, Warm Springs HMA Vicinity Map) in
October of 2018, currently being held at the Oregon Wild HargeBurroCorral

Facility.

On September 12, 2018, Burns District BLM issued a decision record (DR) fer DOI
BLM-ORWA-B05020180016EA to gather and remove excess wild horses and burros
from Warm Springs HMA and inttiate a spay feasibiity aner@ange behavioral

outcomes assessmesttidy. Due to limited water availability in the HMA and
deteriorating conditions of the natural surface roads being used for hauling water during
late summer 2018, the portion of the September 12, 2018 DR to gather Warm Springs
HMA became effective upon e¢hsignature date. From Octobé&23, 2018, 845 horses, 2
mules, and 41 burros were gathered from the Warm Springs HMA and taken to the
Oregon Wid Horseand BurroCorral Facilty in Hines, Oregon. Approximately 30 horses
and 30 burros remained on the rafglewing the gather. The September 12, 2018 DR
was challenged in the United States District Court for the District of Oregon and the
District of Columbia, as well as in the Interior Board of Land Appeals (IBLA). A motion
seeking a preliminary injunctiofPl) was filed in the District of Oregon. On November 2,
2018, onecourt preliminarily enjoined implementation of the spay portion of the DR. On
November 26, 2018, IBLA issued an order vacating the DR in its entirety.

Despite the DR being vacated, thendiions thatpromptedthe BLM to determine that
approximately 652 animals were excess and needed to be removed from the range
remained present amdarranteda decision for removallo that endthe BLM preparec
determination of NEPA adequacy (DNA) tosass whether the 2018 EA adequately
analyzed the environmental impact of permanently removing wild horses and burros from
the Warm Springs HMA, the proposed return of horses to low appropriate management
level (AML) for the HMA, and the treatment of maresbe returned to the HMA with



porcine zona pellucidgdPZP).The BLM signed a DR on the basis of the DNA on April
12, 2019. The DR authorized the proposed action of the DNA which inéluded
i the determination that approxitedy 779 horses, 2 mules, and dirros gathered
in October2018 were excess and should be permanently removed from the Warm
Springs HMA;
1 the return of male and female horses380sex ratio) to the low end of AML for
the Warm Springs HMA in 2019; and
1 the treatment of the female horskattwould be returned to the HMA with PZP.

The DNA gave BLM discretion to Aissue new
horses that could rescind, nullify, setaside, supersede, or adopt this potential decision
record in whol e specified that ammaw nianagemdnhdecisibnNcAuld

affect, among other things: (1) whether, and when, horses are returned to the HMA,; (2)
BLMOs excess determination; and (3) the po
to utilize.

The BLM, through this EA, is now analyzing different approaches relating to the fertility
treatment and return of some of the wild horses gathered in October 2018. Speciffically,
this EA analyzes two action alternatives where some of the mares are spayezhand th
returned to the HMA, along with the untreated mares and stalions whose return to the
range was authorized by the April 2019 DR. Under both alternatives, the return of the
horses to the HMA would be followed by ani@nge behavioral outcomes assessment

The high end of AML for wild horses and burros across the westis 26,715. The current

estimated omange wild horse and burro adult populatisn88,090 (as of March 1,

2019. There are currently 49,194 wid horses and burros in BEfMangefacilties (as

of April 21, 2019). Nationally, there is limited funding and space available for the care of
additional animals in BLM shertand longterm holding facilties.Unrestricted

population growth of wild horsesnd burroseventually leads to overpopulatioof herds

and consequent detriment to the animals, health of the range, other species, and other

users of the range

The BLM hasbeen using dmited number of method& addressigh population growth

of wild horses and burro®©ptions commonly used e included periodic removalsand

the application of temporary fertiity control vaccind$ie National Research Council

(NRC) found in a 2013 review that there were no highly effective, long lasting, easily
delivered, and affordable fertiity control metts available atthe tim&he BLM has

been assisting in research to develop and apply a variety of population management tools
to reduce the number of animals that must be removed from the range as well as the
number of animals that must be cared forfirrange facilties.

The BLM continues to pursue implementation of the study of various sterilization
techniques, including surgical sterilization, because of the consistent direction from both
the National Wild Horse and Burro Advisory BogAtvisory Board)and Congress
recommending the use of sterilization to curb wild horse population gr&takeholders

and the BLM have engaged in discussions regangtgianent sterilization of wild



mares and the possibility of BLM conducting this type of resefaramany years. At

least seven years ago the Advisory Board began discussing the possibility of mare

sterilization during their meetings. These meetings are open to the public, with public
comment periods provided. The BLM has posted the agenda and nfirtethese

meetings onliné to allow for public review for approximately two years. In October

2012, the Advisory Board recommended that,
tool for population gr owt-gagedeasgigionefstteii on, 0 a
interpretation ofhis specificrecommendatio(BLM 2012). The 2013 NRC Review of

the BLM Wild Horse and Buo Program evaluated ovarientp of mares,and explained

that ovariectoly via colpotomy was an alternative vaginal agamh to ovariectay, asit

avoids an externalaision and reduces the chances ahplezation and infetion (NRC

Review 2013). The NRC Review (2013) noted that thigexy is not without risk, but

also noted that all fertiity contraheasures have s@ effects on physiology or behavior.
The NRC (2018 Finding #7 expl ai nedcontrai méttedsfoost pr
application to freeganging horses or burros are porcine zone pellucida (PZP) vaccines,
GonaCofMv acci ne, and c¢ HreSepteobar|2013; thes Aghdsoryo Bogrd o
provided disussion and recamendations to BLMaddressing the key findings in the

NRC Review(2013. Particularly, n responsé¢o Finding #7the Advisory Board
recommended (#8), fAno options for reproduc
consideration due to the confitig data on immuneontraceptives such as IUDs,
ovariectomy, and t3p.brhey cohtinugdaan with moAprif 2BI5M 2 0 1

recommendation (#4) that ABLM should incre
methods of population growth suppressiand for methods currently available. All

forms of population <control should be cons
Advisory Boarddéos recommendations appeared
the following recommendaorseam BufretBNisory i The Na
Board would encourage aggressive use of all tools in the tool box as addressed in the

Boardds September 2015 R ederiortzeneise ofaurrentyn # 16,
available tools in the field to reduce population growghtrinow and implement

promising new tools as quickly as they become ava@i{BLM 2016). In October 2017

the Advisory Board recommended (#6) to @Ma
slow population growth levels where removals equal the adoppomd nd o ( BLM 201
Congressional committees have also consistently advised the BLM to continue studying

and applying promising and effective population growth suppression tools as soon as
possible. Preliminary language in June 2018 from the House Interior appropriations

comnittee for the 2019 Interior Appropriations Act (House Report78%) requested

Aithat the Bureau conduct an analysis that
requirements, and expected results on potential options that (1) remove animals from the
range; (2) increase the use of sterilization; (3) increase the use efeshorfertility

control; (4) provide an adoption incentive of $1,000 per animal; and either (a) allow

animals older than 10 years of age to be humanely euthanized; or (b) piwhibge of

eut hanasia on healthy wild hor sBuaudsond burr

immediately begin designing the regulatory framework and technical protocols for an

! The minutes can be found &ttps://www.blm.gov/programs/wiiorseandburro/getinvolved/advisoryoard



https://www.blm.gov/programs/wild-horse-and-burro/get-involved/advisory-board

active sterilizat itcomsidenstheheanltheamlovetia of ahdividualn s ur e
wild horses and burros and their popul atior
(June 19, 2018). Although this was not included in the 2019 Appropriations, the House

Committee requested givVving mdnage grould ofrwdda u | e g
horses and burros as A@producing or single sex herds, including through the use of
chemical or surgical sterilization. 0 The B

Congress titledvlanagement Options for a Sustainable Wild Hasd Burro Program
thatincluded sterilizationin all 4 options analyzed.

For its part,lhe Advisory Board, in Octobe&018, acceptedpt i on 1 of t he BLN
to Congress fias the preferred path forward

included thehuse of all |l egal authorities contain
limitation and euthanasia of unadopted or unsold animals), including the use of
contraceptives and | imited sterilization t

the Adviso y Board recognized Athe value of and
of humane permanent sterilization as one of many viable tools in our quest to achieve a

thriving ecological balance in achieving a
BLM 2018). Finally, with the passage of the 2019 Interior Appropriations Act, the House
Committeeexplained thath The Bureau i s expected to conti

policies, procedures, and regulations to reduce costs and administrative burdens, as well
asresearching and developing appropriate, humane protocols for fertiity control

methods, including sterilization, and improve its contracting forofnge hol di ngs o
(H.R. 1169 (February 13, 201%)

One objective of the Oregon Greater S&yeuse (GRSG) Approved Resource
Management Plan Amendment (ARMPA) (2015) i
from other Federal and State agencies, researchers at universities, and others to utilize

and evaluatenew management tools (eppulation growth suppression, inventory
techniques, and telemetry) for implementincg

In concert with thisOregon GRSGARMPA objective, in2015 the BLM solicited the

USGS the Department of the Infeor 6 s r e s aonvene a paged of weterjnary
experts to assess the relative merits and drawbacks of several surgical ovariectomy
techniques that are commonly ussddomestic horses for potential applicatitrwild

horses. Following this pandiscussion, atable summarizing and comparing several
methods along with the transcripts of the discussioverereceived byBLM (Bowen
2015).Based on this expert summary (Bowen 2015), BLM preliminarily identified
ovariectomy via colpotomy as the mo&ely mare surgical sterilization method that

could be successfullysed as a management tool for kbegn fertiity managemenat

the Warm Springs HMA. Prior successful application of that spaying method had already
been demonstrated at the Sheldon National Wildlife Refuge (N@&lins and

Kasbohm 2016) and in privatedyvned wid mares that had recently been removed from
BLM lands in Oregon (Pielstick, personal communication). In general terms, results from
prior ovariectomy ¢pay via colpotomy studies have already foumaly relatively low

rates of surgical complications and discernablédehavioralchanges omange The

BLM would like to quantify outcomesf the surgical steriization proceduregreater



detailand would like to use the procedure to suppemnd management in the Warm
Springs HMA.

In the interest of learning as much as possible from the application ofévBysly

proven surgical spay method, BLM sought a research partner that could document and
qguantify surgical and behavioral outcomé&se BLM has an existing interagency
agreement with the USGS provide researchrelated to wid horse and burro
managemat. The BLM sent a Statement of Research Objectives (included in

Appendix B) to USGSthatincluded a request for a study design addresdipgurgery
feasibiity and outcomes assessment, and 2) aamge behavior and outcomes
assessment. Colorado Sthkeiversity (CSU), a USGS research partner that would have
been involved in surgery feasibiity and outcomes assessment, withdrew its participation
from the earlier proposal associated vathM -ORWA-B050-20180016EA. As a result,
USGS submitted a propos@hppendix C, USGS Research Proposal, August 2Gh&}
includes USGS involvement only with the study of theamge behavioral outcomes.

The proposed USGS behavioral study would take place using mares that BLM would
spay as a management action.

B. Purposeand Needfor Action

This action includes two primary purposes. The first purpose is to manage wild horses in
a way that would allow BLM to reduce the wild horse annual population growth rate and
reduce the frequency of gathers to remove excess aningajsiiextend the time

between gathers). There is a need to manage this wild horse population within or near the
established AML of 96 to 178 wild horses to maintain a thriving natural ecological

balance and multiplese relationship on the public landsnsistent with therovisions

of Section 1333(a) of the/ild FreeRoaming Horses and Burros Act of 19a%
amendedWHB Act).

The second purposé to study the use avariectomy via colpotomyas a methodo slow

the wild horse populatiorgrowth rate inWarm Springs HMA with spayed mares making

up a portion of a selfustaining herd and maintaining fregaming behaviorThere is a

need for more detailed quantification of surgical andamge outcomes (as discussed

below) of this methodoallow BLMtoef f ect i vely make conclusi ot
effects.

Enough evidence exists to conclude that application of the ovariectomy via colpotomy
sterilization method would be appropriate to use in wild horse management. Ovariectomy
via colpotomy is the spdic surgical method for which additional observations would be
informative because that method has been shown to work well in another herd of feral
horses (Colins and Kasbohm 2016). Further study of this surgical method is needed to
provide BLM more detiled quantification of the feasibility of this procedure as it relates

to morbidity? and mortality rates. The BLM chose this method of spaying wild horse
mares for further review for reasons described in the Background section above,

2 Morbidity is defined as the frequency of the appearance of complications following a surgical procedure or other treamnérast,
mortality is defined as an outcome of death due to the procedure.

5



i ncludi ng tBdeveldpsandragphe f@rtility control methods that effectively

reduce the number of animals removed from the rdBdeM6 s r ecei pt of a s
review of surgical mare sterilization techniques thraliminarily identified ovariectomy

via colpotomy as thenare surgical steriization methadost likely to be used

successfulyas a management tool for leteym managemenBowen 2015) and prior

successful application of ovariectomy via colpotomy on feral mares at the Sheldon NWR
(Colins and Kasbohm 2016).

Previous evidence from ti&heldon NWR (Colins and Kasbohm 2016) adspports the
conclusion that spayed feral horses continue to exhibit behaviors that are typical of free
roaming horses. Further study of the effects of having spayed mares in ansédhkod

is needed to provide BLM more detailed quantification of the reduction of the annual
population growth rate of a wild horse herd and to provide a more detailed quantification
of behavioral outcomes on the range (i.e., social behaviors, bodyi@gndihd survival

rate) when spayed mares are living with other treated and untreated animals.

The BLMO purpose and need is also supported by specific direction in the WHB Act to
determine how best to maintain appropriate management levels of wilds loorslee

range, including through removdlb&SCor ot her
1333(b)(1). This spay research will help to inform the BLM about the feasibility of

ovariectomy via colpotomy as a method of sterilization. It is also consisitmthe

BLM& management direction relating to wild horses in the applicable land use plans.

. Decision to be Made

The authorized officer will determine whether or not to proceed with the proposed spay
feasibility action and whether that action either should or should not include the USGS
onrange behavioral outcomes assessment. The decision would affectwild hatses th
considered excess and were removed from Warm Springs HMA in October 2018 as well
as those planned for return to the HMA teastablish low AML.

The BLM authorized officerés decision woul
ivestock useas these were set through previous land use plan decisions.

The actions proposed in this EA meet BLMOSs
within or near the established AML in the Warm Springs HMA, redbe annual

population growth rate on the range, reduce (extend) the frequency of gathers to remove
excess animals, and provide additional study and analysis of this surgical spay procedure.
The surgical and erange assessments represent a feasibilityoapp, and the results

are not policy setting for BLM. Any future proposdly BLM to usethe spay method

analyzed in this EA would be subjectNEPA complianceand separate decisions

. Conformance with BLM Resource Manage ment Plan(s)

The action alternives aren conformance with the objectives, rationale, and allocation
and management actions from the Three Ri®&Fsource Management Plan



(RMP)/Record of DecisionROD) (1992) and the Oregon Greater S&geuse
Approved Resource Management Plan Amemdni&RSG ARMPA (2015).

Landscapdevel Goals, Objectives, and Management Decisions

Oregon Greater Sagerouse Approved Resource Management Plan Amendment (GRSG
ARMPA) (September 2015), WHB Obijectives (p2P)

Objective WHB 1: Manage wild horses andros as components of BLfsldministered

lands in a manner that preserves and maintains a thriving natural ecological balance in a
multiple-use relationship.

Objective WHB 2: Manage wild horse and burro population levels within established
appropriate margement levels.

MD WHB 1: Manage HMAs in GRSG habitat within established AML ranges to achieve
and maintain GRSG habitat objectives.

MD WHB 3: Prioritize gathers and population growth suppression technigues in HMAs
in GRSG habittat, unless removals aregssary in other areas to address higher priority
environmental issues, including herd health impacts.

MD WHB 9: Coordinate with professionals from other Federal and State agencies,
researchers at universities, and others to utiize and evaluate new manageols (e.g.,
population growth suppression, inventory techniques, and telemetry) for implementing
the WHB program.

Three Rivers RMP/ROD (1992) (p:43)
WHB 1: Maintain healthy populations of wid horses within the Kiger, Palomino Buttes,
Stinkingwaer, and Riddle Mountain HMAs, and wild horses and burros in the Warm
Springs HMA.
WHB 1.1: Continue to allocate the following acres and animal unit months (AUM) in
active HMAs: é Warm Springs HMA, 456, 855
to an AML of 1111 202 animals, including 124 burros (Proposed Three Rivers
RMP, September 1991, Volumei Trext, pp. 243 and 38).
WHB 1.3: Adjust wild horse and burro population levels in accordance with the
results of monitoring studies and allotment evaluationsere such adjustments are
needed in order to achieve and maintain objectives for a thriving natural ecological
balance and multiplese relationships in each herd area (HA).

Permanent adjustments would not be lower than the established minimum numbers in
order to maintain viability. The AML would be based on the analysis of trend in

range condition, utiization, actual use and other factors which provide for the
protection of the public range from deterioration.

Procedures to Implement:
1. Use currently approved methods for control of herd population levels.

While the proposed actioraliernative B) returns wild horses to the range at a number
over the high AML, it is still in conformance with ti@RSGARMPA (2015) which
updates the Thraeivers RMP/ROD (1992). Chapter.@. Alternative B- Proposed



Action explains thatf{b]ecause this [the proposed action] is a research study,
management above AML is temporary in nature. Following the completion of this study,
additional future managemeactions would be needed in order for BLM to move toward
a longterm plan for managing within AML. Future management actions are outside the
analysis described in this alternative and would be subject to NEPA compliance and a
separ at e de csed action specificilyn addrgsses PRSGARMPA

objective MD WHB 9 by coordinating with USGS to evaluate theamge impacts of
spaying on mare and band behavior, comparing treated and untreated portions of the
Warm Springs HMA herd. Thsurgical and omange assessmentdl inform BLM

about thefeasibility of this approach and woulthereforgallow for more informed

decision making on future AML management actions in Warm Springs HMA.

. Consistency with Laws, Regulationsand Policies

The proposedction has been designed to conform to Federal regulations and other
authorities that direct and provide the framework and official guidance for management
of BLM lands within the Burns District

1. Wild Free-Roaming Horses and Burros AQWHB Act) of 1971 Pub. L. 92195), as
amended. The proposed action is consistent with the WHB Act, specifically, but not
limited to, the following sections:

1332. Definitions

(b) Awi bdmifrgeehor ses and burroso means

horses and burros onmigic lands of the United States;

None of the alternatives alter the abilty of the wild horses being returned to the HMA

q

to continue -rtoanbe giviolrds efsroge as defined b
1333. Powers and duties of the Secretary.
(b) Inventoryand determinations; consultation; overpopulations; research study;
submittal to Congress.
(1) The Secretary shall € determine whe

should be achieved by the removal or destruction of excess animals, or other
options (suclas sterilization, or natural controls on population levels). In making
such determinations the Secretary shall consult with the United States Fish and
Wildlife Service, wildlife agencies of the State or States wherein wild free
roaming horses and burrosedocated, such individuals independent of Federal
and State government as have been recommended by the National Academy of
Sciences, and such other individuals whom he determines have scientific
expertise and special knowledge of wild horse and burrtegion, wildlife
management and animal husbandry as related to rangeland management.

(3) For the purpose of furthering knowledge of wild horse and burro population
dynamics and their interrelationship with wildlife, forage and water resources, and
assisihg him in making his determination as to what constitutes excess animals,
the Secretary shall contract for a research study of such animals with such



individuals independent of Federal and State government as may be
recommended by the National AcademySofences for having scientific
expertise and special knowledge of wild horse and burro protection, wildiife
management and animal husbandry as related to rangeland management.

The proposed action includes the use of female sterilization to address metme o
appropriate management | evel. 't also wuti
population dynamics of having steriized animals in a wild horse herd.

2. Wild Free-Roaming Horse and Burro Managemei3 CFR 4700).

4700.06(a) Wid horses and burros shall be managed asssstaining
populations of healthy animals in balance with other uses and the productive
capacity of their habitat. é

Chapter IIIB.1.b.(1) Effects Common to All Alternatives describes the WIinEquus

population modeling simulations conducted for each alternative analyzed. This
section states how A[n]one of the simulat
causeddrasidi n t he population or inflwuenced th
sustain. o

4700.06(c). Management activities affecting wild horses and burros shall be
undertaken with the goal of maintaining fremaming behavior.

AFrreeami ng behavioro i s -rnocatmicefoi niesd.de fHmve
BLM Wild Horses and Burros Management ook, H47001 (June 2010) as,

AWH&B are able to move without restrictio
HMA. 6 None of the alternatives are propos
HMA. Chapter IILB.1.b.(4) Alternative B- Proposed Action inabes a section titled

Movement, Body Condition, and Survival of Ovariectomized Mérasdescribes

anticipated effects on these topics after mares are ovariectomized. The portion of this
section discussing A mespie margnaldgertaimynabdutu d e s v
subtle aspects of potential changes in habitat preference, there is no expectation that
spaying wild horses wil cause them to lose their -fi@eming nature

4710.4 Constraints on management: Management shall be at the minimum level

necessary to attain the objectives identified in approved land use plans and herd
management area plans.

Chapter IF.2. Issues Considered but Eliminated from Detailed Analysis addresses the
issue of Aminimum |l evelO0O necessary.

3. BLM Wild Horses and BurrosManagement HandbookH-470G31 (June 2010).

213Herd Management Areas: ALUPs [Land Us
The HMAs to be managed for noaproducing wild horses to aid in controling



on the range population numbers and the criteria forsheirl e ct i oné. Ex a mp
criteria that could be used to select HMAs for management efemoducing

wild horses include: no special or unique herd characteristics, low ecological
condition, l'imted public l and water, a

Theland use plas1(LUP), Three Rivers RMP/ROD (1992and theGRSG ARMPA

(2015) do not specify, nor do they forbid, having A@producing horses in Warm

Springs HMA. The WHB Handbook definition of noaproducing wild horses
provides gui dshouldidentify theaHMAstobe rRasiaged for ron
reproducing wild horses and the criteria
handbook (4.5.4.1) does not samystbut should This EA does not propose creating

an entirely norreproducing herd in Warm 8pgs HMA: it proposes the study of the
feasibiity of spaying and erange behavioral outcomes in order to be better

informed about available management actions using spaying as a method to reduce
population growth rates and extend the duration betwetherga As indicated by
Congressb6s inclusion of sterilizati on as
spaying is an approved method.

411 SefFSustaining: A WHB] -sastaiairg | popblagionsmai n a g e d
healthy animals in balance with other uses and the productive capacity of their
habitat. o

Self-sustaining is defined as the abilty of reproducing herds of wild horses and
burrosto maintain themselves in a healthy condition and to produce healthy feals (H
47001).

41.2FreeRoaming Behavior: Al n aGcordance wi
management activities affecting [WHB] shall be undertaken with the goal of
maintaining free’cam ng behavi or . o

Freeroaming is defined as WHB that are able to move without restriction by fences
or other barriers within an HMA (#700G1).

453Reduce Population Growth Rates: nAddi
(tools) may be considered in the fu r e pending further res

The proposed action includes the use of spaying by ovariectomy via colpotomy as a
management tool and studying the feasibility of that procedure arehga impacts.
This proposed action is consistenthwihis part of the WHB Handbook.

4.5.4 Manage Selected HMAs forNédRe pr oducing Wil d Hor ses

selected HMAs may be managed for smeproducing wild horses to aid in
controlling on the range population num

10



Non-reproducing wid horses ared i ned as fAAn HMA composed,

of steriized wild horses (either stalions or mares) to aid in controling on the range
popul ation-4mMamber so ( H

Alternatives B and C propose spaying (sterilizing) part of the wild horse mares to be
returned to the Warm Springs HM&ection4.5.4.1 of thehandbookdoes not say
LUPsmustbut shouldidentify HMASs to be managed for n@eproducing wild

horses.

4 . 5. 4. ShouldidéntifyPtlsee HMAS to be managed for rosproducing
wild horses and the criteria for their selection. Completion of additional site
specific environmental analysis, issuance of a decision, and providing opportunity

for administrative review under 43 CFRuW®4.2lmayal s o be necessary

(emphasis added).
81LStrategic Research Pl an: A R r
t

searc
management practices within [

e h
h e WH B ]

The surgical and omange assessmentsuld further inform BLM about the
feasibilty of this approach and would therefore allow for more informed decision
making on future AML management actions in Warm Springs HMA.

C

~

8320t her Possible Fertility Control Tool

that could potentially be considered

8321lSpaying (Mares): fASpaying mares invo

risky, and requiregiood posioperative care. Spaying mares could be considered
in the future if safe, effective and humane surgical methods anadpesttive
care procedures can be perfected for

Paragraphs 3 and 4 of the Purpose and Need sectis &A explain how BLM
expects the proposed spay method to be safe, effeantilehumane for use on wild
horses.

. Warm Springs Herd Management Area Plan Updgthune 2010).

This plan outlined the boundaries of the HMA, described other uses and resources
within the boundaries, recommended an appropriate management level, and
established wid horse and burro objectives. Some of the objectives set forth in this
plan include, but are not imited to:
1 Maintain the previously established AML range of 111 t@ BOrses and
burros (1535 of the total) within the Warm Springs HMA boundary during a
4-year removal cycle.
1 Maintain the relative frequency of occurrence and ground cover of key forage
pl ant species (bluebunch wheatgrass,
fescue) at key areas within known wild horse and burro concentration areas in

11
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the Warm Springs HMA over the next 10 years. Upland trend data at these
key areasé shall provide the baseline
this objective.

1 Maintain the healthy, fregoaming nature of wid horses and burros within the
Warm Springs HMA emphasizing Appaloosa color phase, saddle type horses,
14 to 16 hands high and 950 to 1,300 pounds across all age classes.

The surgical and omange assessmentd further inform BLM about thdeasibility

of this approach and woulthereforgallow for more informed decision making on

future AML management actions in Warm Springs HMA. The Decision to be Made
section al snpfutwexppopoaalby BLM to fiskthe]spay method

analyzed in this EA would be subjgctNEPA complanceand s eparate deci

. Instruction Memorandum (IM) No. 2009062, Wild Horse and Burro Ge netic
Baseline Sampling

The Common to All Alternativessection ofchapter Il describes hothis IM would
be used in all alternatives.

. IM No. 2015070 Animal Health, Mainte nance, Evaluation and Response

The Common to All Alternativessection ofchapter Il describes how this IM would
be used in all alternatives.

. IM No. 2015151, Comprehensive Animal Welfare Program for Wild Horse and
Burro Gathers.

The Common to All Alternativessection ofchapter Il describes how this IM would
be used in all alternatives.

. Burns District BLM IM-ORB-000-2018004, Oregon Wild Horse and Burro
Corral Facility Access for Visitors.

This IM is discussed in th®pportunity for Public Observatiosection of the
description of the proposed actionchapter Il.

. The Federal Land Policy and Management AGiLPMA) of 1976, as amended
The proposed @ion studies a management action that should slow wild horse

population growth rates on the range ahdrefore aid BLM in management on the
basis of multiple use and sustained yield as described in the FLPMA.

12



F. Scoping and Identification of Issues

As discussed in the Background section, surgical sterilization has been a topic of
discussion at public Advisory Board meetings and through various NEPA processes for
many years.

The 2018 EA (discussed in the Background section) analyzed, among other actions,
actionsimilar in many respects to the action proposed here. That EA was released for

two public comment period®A scoping letter for the 2018 EA was sent to 127 intedeste
individual s, groups, and agencies and post
letters were received by BLM from 2,044 individuals, growosd agencies during the
scopingperiod. Following review of these letters, substantive public comments were
incorporated into a draft EA and unsigned FON&Itwere mailed to 105 interested

individuals, groupstribes, and agencies for a-88y comment period. The

announcementf the availability of the EA for publc comment was also emailed to 49
interested parte . Il n addition, the EA and wunsigned
ePlanning website, and a notice was posted in the Burns-Heedd newspaper for

one weekA total of 8,326 commergmails, letters and faxesg majority of which

arrived as form lettersyere received during th80-day public comment periodn the

2018 EA. Those comments were addressed in theaBdthe EA went out for an

additonal 12day public comment period. The wupdat e
ePlanning website, and a noticeasfailability was posted in the Burns TirmElerald

newspaper. A total of 10,104 comment emails, letters, and faxeajrity of which

arrived as form lettejswere received during the additional commpetiod and

substantive comments were incorporated the final EA.

In addition to the public involvement for the 2018 EA, the same surgical procedure was
proposed for application on wild horse mares in Oregon in a E&LEDOI-BLM-OR-
B000-20150055EA) thatwas availablefor a 36day public comment pexal.

Issues identified for analysis during public scoping and comment periods on previous
proposals, during Advisory Board discussions, during BLM interdisciplinary team (IDT)
and WHB Research Advisory Team discussiasg through contact with other agis

have given BLM a thorough understanding of issues raised by the public. The following
issuesrepresent issues raised both during public scoping for the previous EAs and by the
BLM. These issues are analyzed in &féected Environment anBnvironmentd Effects
section Chapter IIl.

1. Issues for Analysis
a. Wild Horses
1 Whatare the anticipated complications and rate of complications associated

with the ovariectomy via colpotomy procedure?
1 Would the mare continue to have an estrus cycle followingtbisedure?

13



1 Whatwould be the anticipated lostgrm effectgi.e. body condition and
survival rate)of the surgical procedure on mares?

1 What are anticipated onange effecten herd dynamics (such as,
reproductive behaviors, harem band structure, and gpatiology¥ollowing
the release of spayed mafes

1 What are the anticipated effects on bone histology after ovariectomy?

1 Whatare the anticipated effects of PZP vaccine on the mare and her
behavior?

1 How would the alternatis contribute to achievirgML and affect the ability
of theWarm Springs HMA wild hordeerd to continue to grow

1 How would the alternatives contribute to the maintenance of genetic diversity
of the Warm Springs HMA wild horses?

1 What are the potential risks of radio collaring ihorses and how would
BLM ensure the animals would not be injured?

1 What are the anticipated effects of each alternative on the population growth
rate of wild horses in the Warm Springs HMA?

1 How would the alternatives affect the frequency of gathers to remove excess
animals?

b. Rangeland Resources

Cultural Resources
1 Whatwould be the effects of the alternatives on cultural resources?
Riparian Zones, Wetlands, and Water Quality
1 Whatwould behe effects of the alternatives on water quality and riparian
conditions within the HMA?
Livestock Grazing Management
1 Whatwould be the effects of the alternatives on livestock grazing management
and associated ranch operations?
Wildife and Wildlife Habtat, Including Special Status Species
1 Whatwould be the effects of the alternatives on Grezige-Grouse habitat?
Noxious Weeds
1 Whatwould be the effects of the alternatives on the spread and introduction of
noxious weeds?
Soils and Biological Crusts
1 Whatwould be the effects of the alternatives on soils and biological crusts?
Upland Vegetation
1 Whatwould be the effects of the alternatives on upland vegetation health?
Lands with Wilderness Characteristics
1 Whatwould be the effects of the alternativiesamds with wilderness
characteristics?

14



2.

Issues Considered but Eliminated from Detailed Analysis

While many issues may arise during both internal and external scoping and comment
periods, not all of the issues raised war
Handbook (H17931, 2008) provides that issues raised should be analyzed if:
1 analysis of the isguis necessary to make a reasoned choice between
alternatives.
1 the issue is significant (an issue associated with a significant direct, indirect,
or cumulative impact, or where analysis is necessary to determine the
significance of impacts).

The following issues were identified but do not satisfy the above criteria for full
analysis.

1 Sterilizing wild horse mares is an action thatis contrary toWikel Free
roamingHorseand BurroAct (1971).

This issue was eliminated from detailed analysis beches#X71 WHB Act
expressly contemplates fsterilizationo

1 TheWild FreeRoaming Horse and BurrAct (1971) states that all
management activities shall be at the minimal feasible level; is surgical
sterilization the most [minimal] feasible level of management that would
achieve population growth suppression?

't is BLMGO6s e xpe aimah teasible level of &ettiity tcdnteol mo s t
management is a safe, letegm efficacy, ondime treatment with no follow

up treatment required in the marebs |
and temporary treatments over her reproductive lifetimapy a fertility

control vaccine Congress specified that sterilization is an acceptable

management action (16 U.S.C. 1333.lahyl BLM interprets this inclusion of
sterilization in the WHB Act as sterilization being consideredirgmal

feasible manageme action

The results of thepay feasibility andon-rangeoutcomesstudy would provide

BLM with more details on the safety and feasibility of this -time

population growth suppression tdbkatshows substantial potential to curb

wild horsepopulation growth more effectively than other commonly used

methods while requiring less frequent handiing at a lower risk to the horses.
BLMés Wild Horses and Bu¥fr0els defviesn a g e me n
AMi ni mal Feasibl e L ev ainal mumbeMdabitaly e me nt 0
or population management tools or acti
setout in management plaf8LM Handbook H47001, p.58) (emphasis

added) . Currently, the BLMG6s primary ¢
the apptation of vaccines that are typicaly effective for one year or less per

injection, which requires frequentigcurring administration of these tools.
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Gathering every mare on all rangelands managed by the BLM (currently
approximately 40,000+ mares, wherl@oals are included) annualy to

apply a fertility control vacioe (a cost each year of over $2,008r mare

gathered, plus $30 per vaccine dasdess feasible thahandliing and

permanently steriizihg a mare with affinute surgical procedurata cost

of $250 $300 plus the cost of being gathered only ancean HMA where

horses are not approachable for darting, recurrent temporary fertiity control
vaccine use requires much more animal handling than spaying does, therefore
it is notmahe mevt!| Aimifnimanagement . Re
Warm Springs HMA horses for fertiity control vaccine application would
require helicopter gathering all the animals in the HMA,; stalions and foals as
well because there is no safe way to separate mamasstalions and foals

prior to capture. There is risk of injury and mortality associated with gathering
of wild animals gatherrelated mortality averages about 0.5 percent
(Government Accountabilty Office, GAQ9-77, p. 49). The effects of

gathering wid horsesareprovided in the 2018 EApp. 60i 63); this section is
incorporated by reference.

In sum, based on the information available to the BLM, the proposed action
woudbe feasible in achieving the goals
wouldcors t it ut e mor e i ndthat ima | 100 wnear n afigneunmebnet r
ofé population managementact i ons o t han other avail;

The BLM claims an overpopulah of wild horses on a national level and

within individual HMAs; however, it has no evidence of exaglgishorses

and burros because the BLM has failed to use scientifically sound methods to
estimate the populations.

As discussed in the Background section above, the total AML for public lands
across the western USA is 26,715 wid horses and burros while the current
estimated omange populationis 88,090 adult animalgas of March 1, 2099

In 2013, the NRC reviewed WoBLM estimates population size and growth

rates (NRC Review 2013, pp.i32). The NRC Review (2013) explains that

although animals can be missed or dowdented during the same survey, a

large body of scientific literature on techniques for inventorymige

mammals has demonstrated that failure to detect animals is overwhelmingly

more common. The NRC Review (2013) also explains that the animal counts
(the total number of animals tallied i
typical inventory procedurgsrior to 2013 did not reflect the true number of

animals in an HMA but instead generally led to an estimate of population size

that was far lower than the true number present. The raw counts themselves
represent the minimum number of animals occupyingHREA (p. 39). The

report goes on to state fit I's the con
population statistics are probably substantial underestimates of the actual

number of horses occupying the public lands inasmuch as most of the

individual HMA population estimates are based on the assumption that all
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animals are detected and counted in population suvihat is, perfect
detectiono (p. 55). The committee went
that there are substantially more horses wvlip rangelands than reported and
that horse populations generally are experiencing high population growth
rates, which have important consequences for management. Since 2013, BLM
has been using the statistically validated simultaneous dobberver

method described in BLM IM 20:057, as updated by Lubow and Ransom
(2016) for collecting datandusing published population estimation

techniques, primarily simultaneous doubleserver surveys with sightability
covariates (Lubow and Ransom 2016, Schoeseakd Lubow 2016)which

allow for statistical analysis of observations and a better estimate of actual
population size from survey data, as recommended in the NRC Review
(2013).

Specific to Warm Springs HMA, simultaneous dottieserver aerial surveys

in 2016 and 2018 provided BLM a very good estimate of the amount of horses
residing on the HMA prior to the October 2018 gather and those remaining on
the range following the gather. These surveys also provide indication of the
annual population growth (ppoximately 16 percent) within this HMAvhich
alows BLM to make projections for future population estimaBas.
comparingthe estimated population from tdane2018 survey(694 adults

and 158 foals = 852 totalyith the number of wild horses actually thre

range in October 2018 based on gather results (845 captured plus 30
remaining = 875), the result is thtae estimated population size was
approximately 23 horses less than the actual number on the range. As a
percentage, this bias could be expresse@3/845, or about 2pércent So,

while it is true thatontinuing to improvesurvey methods will provide BLM

with the most accurate estimates of population size and population growth
rates, current estimation methods appear to be quite accuratee redatmost
wildlife aerial survey methods.

A previous BLM proposal to study ovariectomy via colpotang other
female sterilization methods DOI-BLM-OR-B000-20150055EAstated that
the results of the study were expected to aid BLM in deterntinengcial
acceptability okeachprocedure; however, the 2018 EA did not analyze the
social acceptability of ovariectomy via colpotomy. In the decision making
process for this EA, will BLM be analyzing the critical issue of social
acceptability as it relates tihis procedure?

The purpose of thigA is to analyze whether the proposed action and
alternatives wil result in significant impacts to th@nanenvironment, and

thus whether it is necessary to prepareramronmentalimpact statement

(EIS). (BLM NEPA Handbook H179G1, section 7.1; 40 CFR 1501.3).

Social and economic effects themselves do not ordinarily rise to the level of a
significant impact on the human environmgdd CFR 1508.14 In the 2015

Mare Sterilization Resear&A (DOI-BLM-OR-B000-20150055EA)
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examining a similar proposed study, BLM exercised its discretion to
voluntarily analyze the social and economic effects of thadsfpfoposed

action and afternative@p. 45 54). Because there is no prospect that social
and economic effects witl rise to a level of significance here, and because
examining those effects would not assist BLM in making a reasoned choice
among alternatives, it declines toegamine those issues here.

The term fisoci al a c c e prefarbded sodiayamd was us
economics section of the 2015 EFhe BLM used the term only times in

the 145 page 2015 EAnd it was not described as a critical aspect of the

study.

The BLM discussed social acceptabilty in the social and economic section of
the EA inreference to an Australian thesis (Ballard 200&jtexplained that
studies in Australia noted that, where the highest population of feral horses
exists, control methods for feral horses vary in their social acceptability,
which must be weighed againegistic and economic constraints (Nimmo and
Miler 2007). This statement was not specific to ovariectomy via colpotomy,
but related to any method of population control. This reference was included
in the 2015EA to show that varying opinions exist on meth®f wild horse
population control. In the same section of the 2015 EA, BLM explained that:

There are a multitude apinions ofhow BLM should marege
wild horse populations and at what levels mEnsity. This is
noted in the 2013 NRC Review witleferencdo Beever and
Brussard (2000) noting thatanagers often cannot satisfy all
interest groups, but they can help to shape public attitudes if
theycommut at e research findings transp
intent with this proposed doh is to reseatcthese methods of
sterilization on a group ahares in the controlled setting of a
corral, using only theumber ofmares necesryfor

statistically accurate ogparisons oWariabks. BLM intends to
releasethe resits of these stdies to he public. Depnding on
the results offtese studies, BLNnay ormay not choose in the
future to apply any of the three sterilzst methods to wild
horsemares on the range.

BLM concluded that A[r]esults from the
would aid in determing the social acceptabilty of each procedure because
the studies would quantify complication rates, effectiveness, and success rates

of each technigue. 0 I f read in 1ts en
resultsof the studies would aid in detaining social acceptability. However,
Asoci al acceptabilityo itself was not

analysis in the 2015 EA, nor could have been because the results would not
be available until after the study concluded.
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The BLM also mentimed social acceptabilty in the last paragraph of the
Cumulative Effectsectionfor Social and Economic Values. That section
states:

The results of this study are expected to aid BLM in

determining the social acceptabilty of each procedure. In
addition, Rock Springs Field Office [who was proposing a
spayed mare behavioral research study at the time] would have
further information on complication rates, effectiveness, and
success rates of the ovariectomy via colpotomy procedure on
pregnant mares which widuallow for more informed decision
making on the social acceptabilty of the procedure at various
gestational stages.

An interested party previously claimed that in the 2015 EA BLM considered
Asoci al acceptabilityo asheproectrTioti callly
the extent social acceptabilty was considered, it was not in the context of any
NEPA analysis (and was not required by any NEPA analysis), but rather just

an information point for any subsequent discussion about the results of the

three dfferent spay procedures to be analyzed as part of the 2015 EA.

Social acceptability wil not be analyzed in detail in this EA because the BLM

does not believe it is an issue ripe for analy&s.analysis of social and

economic values was voluntarily cinded in the 2015 EA but really should

not have been based on additio@duncil on Environmental QualityCEQ)

guidance (40 ER1500. 1( b) on t he PBuhbhostateNEPA Ha
the BLM is tasked with analyzing issues if:

1 analysis of the issue is necessary to make a reasoned choice between
alternatives.(That is, does it relate to how the proposed action or
alternatives respond to the purpose and need?

1 the issue is significant (an issue associated with a significant direct,
indirect, or cumulative impact, or where analysis is necessary to
determine the significance of impacts).

Here social acceptabilty is not a component of the purpose and need for the
proposed action nor is it a Asignifica
me an, however, that the BLM does not C
proposed action and its temtial effects.TheBLM has a responsibility to

consider all comments received from the public. There are a subset of those
comments that require analysis atiety have been termédubstantived

Substantive should not be construed as more or less anpdhan other

comments received. They simply require the BLM to prepare a documented
response for the purposes of NEPA compliance.

Following is a more detailed explanat:
Asignificanto in the NEPA context.
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Section7. 3 of the BLM6s NEPA Handbook def |
sufficient context and intensity that an environmental impact statement is

required. The CEQ regulations refer to both significant effects and significant

issues (40 CFR 1502.2(b)). The miegnof signiicance should not be

interpreted differently for issues than for effects: §igant issues are those

issues that are related to sigant or potentially significant effects.

Under the ten intensity considerations for gigance the BLM Handbook
states the following:

Public Health and Safety (4DFR 1508.27 (b)(2). You must
consider the degree to which the actwauld affect public

health and safety which may require, for example, evaluation
of hazardous and solid wastes, air and watielity. In the
context of evaluating significance, consideration of these
resource effects should describe their relation to public health
and safetyEconomic or social effects are not intended by
themselves to require preparation of an environme ntal
impact statement (40 &R 1508.14)(Emphasis added.)

Following is the language from the CEQ uédions at40 CFR1508.14:

Human environment shall be interpreted comprehensively to

include the natural and physical environment and the

relationship of peoplevith that environment. (See the

definition of 6béeffectso6o6 (A1508. 8)
or social effects are not intended by themselves to require

preparation of an environmental impact statement. When an

environmental impact statement is prepaaad economic or

social and natural or physical environmental effects are

interrelated, then the environmental impact statement will

discuss all of these effects on the human environment.

As social values are not intended, by themselves, to require atiepaof an

EIS, the BLM interprets this to mean that social values, on their own, do not

rise to the level of significanc€BLM Handbook H17901, p. 71).If the BLM
werepreparing an EIS becaude proposed actiowas thought to have

significant effectgo the natural and physical environment, #muke effects
wereintertwined with social values, then the social values would be discussed

and addressed by that analysis. In this situation, the BLM is preparing,an EA

and the issue of social acceptabityo e s not meet t he BLMG6s
a Asignificanto issue requiring detail
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1 How would the extended holding of horses in captivity since the October 2018
gatheraffect the outcomes of the spay surgeries ardamige behavioral
outcomes aessment?

The BLM is unaware of any pegeviewed study on the impacts of captivity

at a BLM holding facilty on wild horses prior to being returned to an HMA.
However, BLM routinely maintains at their holding facilites wid horses
slated to be returned to the range dip to 2 years following wildfire within
HMAs; this is done to allow for adequate rehabiltation of burned areas. For
example, a wildfire burned through the Jackies Butte HMA in Oregon in 2012
and horses were removed to allow for rangeland rehabiltattmrses were
returned to Jackies Butte HMA in July 2014, allowing key forage species two
full growing seasons of rest from wild horse utiization. Since their return to
the HMA, BLM has observed no apparent differences in use patterns of wild
horses in ta HMA or general behavior of these animals. Based on this and
other experiences, the BLM does not believe that the extended holding of
horses following the October 2018 Warm Springs HMA gather would alter
the behavior of the horses once returned to the HEA&N if a slight change

in behavior does occur following captivity, all animals returned to the HMA
would have received the same captivity experiénbeth herd segments in

the USGS study would have received equal experience with the exception of
the spagdmare® and therefore be comparable.

1 Howis BLM mitigatingmonitoring and responding fmain the horses might
experience during and after the ovariectomy via colpotomy proc@dure

1 Whyis BLM not conducting pain management research, as was originally
proposed in the June 2018 version of the 2018 EA?

The BLM has considered and sought to minimize any pain to horses in
connection with these procedur@fie BLM would only use licensed

veterinarians with experience performing ovariectomy via colpotomy
procedures and standing sedation on at least 100 ungentled, wild horse mares
during the spay feasibility study. The veterinarians contracted by BLM would
follow the same surgical protocol originally approved by the CSU Institutional
Animal Care and Use Comnait (IACUC). The veterinarians would monitor

the mares both during and after surgery. Horses that have received surgery
would be turned into an approximately kadre pen for recovery from

sedation where they will be monitored by the veterinarians fosgng of
discomfort. As soon as the horses become alert, they will be moved into a
larger pen where the veterinarians wil be conducting observations three times
per day for the first week of pestirgery monitoring.

As was proposed in the June 2018 det the 2018 EAand in this EA, the
licensed veterinariansegorming the procedures would also be observing and
monitoring the effects of the procedure on the welfare of the horses and taking
veterinary action when deemed necessary. The proposed afctite EA
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(under the portion tite Ovariectomy via Colpotomy Procedure) explains how
mareswould be assessed from a distance three times a day for a week by the
veterinarians involved in the study. Indicators tareasured would be:

attitude, respiratgr rate, fecal production (if possible), signs of abdominal
distress (colic), ambulation, and appetiey horses that show signs of
abdominal distress, lack of appetite, or rapid respiratory rate would be more
closely evaluated and further analgesia (Kionmeglumine 1.1 mg/kg 1V)

may be given at t he addtbnalpostoparatveandés di s
antibiotics would be giveibecause the loAgsting antibiotics given at the

time of surgery are expected to provide adequate antimicrobial .dffect

within the first 24 hours after surgery animals are refusing food and not
moving, they would be checked by a veterinarian and given analgesia
(Flunixin meglumine 1.1 mg/kg IV or similar) as necessary.

Actions proposed for the management of pain duringadiied surgeries are
described in the description of the proposed actiarhapter Il, under the
section titled Ovariectomy via Colpotomy Procedure.

Separate and apart from the | ACUC car €
minimize pain, CSU had origingll proposed to study what were termed

A Pessutr gery Wel f ar thedr@bEA efrJunex29,i2018.sTlkdat i n
monitoring on a limited subset of horses (20 treated mares and 20 control

mares) was to have been conducted by a CSU animal welfare specialist

experienced in observing, recording, and scoring based on a composite

measure pain scal@o allow time for the effect of anesthetics, analgesics, and
stressinduced analgesia to subside, the CSU researcher proposed to begin
observations the morning aftargery. Thereforgpain measurements were

never proposed during the surgery. The CSU proposed observations would

carry on for 7 days after surgetyehavior observations were to be conducted

for one hour in the morning and one hour in the afternoon anid walude

recording a score from a composite measure pain scale 3 times per day. The

CSU researcher was attempting to quantify, using a composite measure pain

scale scoring system developed damesticdorses, a measure of apparent

discomfort inwild mares after surgery, as compared to untreated control

mares who would not receive s-urgery. C
surgery Welfare Observationso researct
veterinary treatments based on the pain measure scorede@obitreated or

untreated mares. In other words, this researcher was capturing pain

measurements but with no intention of taking action based upon those
measurements. In this EA, BLM is not proposing to conduct the pain scoring
research previously proped by CSU becaus€l) CSU researchers are not

affiiated with this project, (2) that pagcoring system CSU proposed for use

was developed for domestic horses and its applicability for scoring wild

horses is unknown, and (3) that pagoring research ds not change the

protocols BLM is using to assess and address any pain in connection with

surgeries

22



Because the pain scoring proposed by CSU did not respond to the welfare of

the animals in this study, but merely recorded their pain scores, thisf plaet

CSU proposal was never an integral pa
an academic research project that CSu
involvement in the project.

r

In sum, there are no differences in the pain management ansupgisal

care proposed for treated mares with or without the pain scoring observations
originally proposed by CSU in the June 2018 EA. There would be no added
impacts to the treated mares due to the removal of thosegaing

observations.

[I. DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

This section of the EA describehe no action alternativéhe proposed action alternative
andan additional action alternativd his section also identifies alternatives that were
considered but elminated from dégdi analysis.

1 Alternative AT No Action (No Spay Feasibilty ActionContinue withExisting
Population ManagemenPlans for Warm Springs HMA

1 Alternative Bi Proposed Action§pay Feasibility Action andUSGSOn-Range
Behavioral Outcomes Assessment

1 Alernative Ci Spay Feasibiity Action with Limted ORangeBehavioral
OutcomesAssessment.

The action alternatives wemdeveloped, in response to the research proposal submitted by
USGS, to respond to identified resource issues and the purpose affior reetn.

Alternative A- No Action would not achievéhe identified purpose and neddiwever it is
analyzed in this EA to provide a basis for comparison with the action altematideto
assess the effects of not conducting research for a pbteittiahorsepopulation

management tool.

A. Common to All Alternatives
1. Project Design Features
a. Monitoring

(1) Prior to returning horses to the range, falicle samples would be collected
to assess genetttiversity of the herd, as outlined WashingtonOffice (WO)
IM 2009-062, Wild Horse and Burro Genetic Baseline Sampling, or updated
policy. Burns District BLM attempts tacollect hairfolicle samples for
assessing genetdiversity of a herd at least each time a large proportion of an
HMA is gatheredHair folicle samples would be collected from a minimum
of 25 percent of the poegather populationCollecing DNA samples allows
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BLM to closely monitor the genetidiversity of the herdandtake appropriate
management actionge. translocation from ber HMAs) when testing deems
them necessary.

(2) Ongoing monitoring by BLM, of forage condition and utiization, water
availability, and animal health, as well as aerial suruesisg the
simultaneous doublebserver metho@very 2 3 yearswould continue orthe
Warm Springs HMAA simultaneous doublebserver method aerial survey is
scheduled for June 2018.0pulation estimates for Warm Springs HMA would
be updated amerial population surveysre conducted in the future.
Simultaneous doublebserver methotbr aerial surveys of the wild horse and
burro populations costs approximately $1,450 per,hotin an average flight
time for this HMA of 8 hours.

b. Animal Handling

(MDLow stress handling techniqgues, as des
Animal Welfare Program (IM 201551) or updated policy, would hesedto
ensure the safety of the animals and minimize stress to thet @ossible
during all actities where animalgare handledncluding, but not limited to
routine processing, treatments, and transport.

(2) Decisions to humanely euthanize animals in field situations would be made in
conformance with BLM IM 201®70, Animal Health, Maintenance,
Evaluation and Response.

B. Alternative A 7 No Action (No Spay Feasibility Action,Continue with Existing
Population M anage me ntPlans for Warm Springs HMA)

The no action alternativeontinues currently planned management for wid horses in
Warm Springs HMAThose management actioareprovided for in the April 12, 2019
DR for the Warm Springs HMA Removals to AML DNAQI-BLM-ORWA-B050
20190009DNA) and includereturring wild horses to Warm Springs HMA to low AML
(96 horsesyvith approximately a 5050 sex ratio within calendar ye2019 This includes
treating mares to be returned to the HMA with PZR/accinepellets in accordance
with BLM IM 2009090, Populatiofevel Fertiity Control Field Trials: Herd
Management Selection, Vaccine Application, Monitoring and Reporting Recgits.
PZP-22 vaccinepellets cost approximately #® per mare treated. This includes the cost
of one dose liquid primeriZpnaStatH) and one dose tirelease pelletsbut does not
include holding costs(approximately $5 per day per hoysapplication costs or the cost
to gather the horse for treatment

An estimated 30 horses are currently on the range after the October 2018 gather. To reach
low AML, approximately 66 horses would be returned in 2019. The BLM is scheduled to
conduct a simultaneous duderobserver method aerial survey of the HMA in June of

2019 to confirm the estimated number of horses remaining on the range and finalize the

24



number of horses being returned to the HMA to reach low AML. Results of this survey
would therefore influence thaumber of mares that would receive PZP vaccine;
currently, that number is estimated at up to 33.

Aerial survey for population estimation would take place evéByy2ars following BLM
guidelines for counting wild horses (BLM IM 201057, or update) usinpublished

population estimation techniques, primarily simultaneous daligerver surveys with
sightability covariates (Lubow and Ransom 2016, Schoenecker and Lubow 2016).

. Alternative B 7 ProposedAction (Spay Feasibility Action and USGS OrRange
Behavioral Outcomes Assessme it

The BLM proposes to evaluate the safety, complication rate, and feasibility of
ovariectomy via colpotomy (spay) on wild horse mares and to allow the USGS to
evaluate the imgcts of spaying on mare and héehavior once returdeto the range as
compared with an untreated herd.

Under the proposed actioBLM is responsible for the care and selectiora candidate

pool of horsedor boththe spay feasibiity and enange portions of thstudy. ®lections
would be made from wilchorses captured during the 2018 Warm Springs HMA gather
and currently being held at the OomgWild Horseand BurroCorral Facilty. Horses

would berandomly sele@dfor the orrange behavioral outcomes study based on age (to
include all age classes), sg50:50 sex ratio), and treatment status (spayed or control). No
horses would be selected that have cryptorchidism, inguinal hernia, club feet, or any other
congenital or heritable defects, as per BLM policy. All hogathered in October 2018
have receigdan individual freeze mark on their neck with a unigue BLM identifier using
the International Alpha Angle System. In addition to the neck freeze mark, all animals
havereceival a microchip implanted in a ligament in their neck for improved indadd
identification purposes. Those selected for return to the revogdel receive a freeze

mark on their left hip with the last four numbers of their BLM identifier. This would aid

in identification during the field observations portion of the study.

The spay feasibility study woulthvolve spaying 100 mares. The sample size of 100 was
selectedo increase the precision of the estimated mortality. itie USGS osrange
behavioral outcomes assessment would require two herd segomtits|(and

treatment) with 100 total animals in each segmeseetable 2.1 for the approximate age
structure of both herd segments.
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Table 2-1: Approximate age structure of control and teatment herd segments

Control side
Female Male Total
Age total total horses
Foal 5 5 10
Yearling 6 6 12
2 3 3 6
3to5 13 13 26
6to 10 13 12 25
11to 15 7 8 15
>16 3 3 6
50 50 100
Treatment side
Female | Male Total
Age Treatment | Control| total total horses
Foal 0 5 5 5 10
Yearling 0 6 6 6 12
2 0 3 3 3 6
3to5 11 2 13 13 26
61010 10 3 13 12 25
11to 15 5 2 7 8 15
>16 2 1 3 3 6
28 22 50 50 100
NOTES: On the treatment side, 8 mares >3 years old across age classes will n
spayed to act as controls. Althers (>3 years old) will be spayed.

Of the 100 mares treated in the spay feasibilty stagyproximately 2834 would be
returned to the range to make up the treated mare portion té#iment herd segment.
This alternative would require an-oangepopulation of approximately 200 animals
(control andtreatment herd segments) plus the approximately 30 remaining on the range
following the October 2018 gathéslus annual increase on these animals¢ onrrange
population would be established at approximately 230 animals following the spay
feasibilty study. AML for wild horses in the Warm Springs HMA is 96 to 178. For
accurate comparisons of the control and treatment herd segments inrtogen
behavioral study, a sample size of Hitimals per group is necessarlthough this
population would exceed high AML, this alternative utilizeturning sterilization as an
actionto move toward AML as provided for in the WHB ABecause this is a reseh
study, management above AML is temporary in nasunme would occur for the duration
of the study (at least 3 yearBpliowing the completion of this study, additional future
management actions would be needed in order for BLM to move t@Mangiterm plan
for managing within AML. Future management actions would be subject to NEPA
complianceand separate decis®n

To initiate the spay feasibiity studBLM would contractwith an experienced veterinary
team to conduct ovariectomy via colpotomy, amlild monitor the mortalty and
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morbidity rates of marestreat®®lIL M monit ori ng of the feasibi
would include, but nobe limited to, quantifying the safety of the procedure for both the

mare and veterinarian performing the suygeuantifying possurgical complication

rates, quantifying costs associated with the surgical methodjed@dnining average

surgery time.

The USGSwould beresponsible for radio collaring/tagging horses, studying herd

genetics With methodsin additon tothose identified B L M6 s WO -062V WiHO O 9
Horse and Burro Genetic Baseline Sampling), anchoge behavioral observations.

U S G S 6-mange behavior assessments would include, bubenhited to, topics such

asband fidelity of treated/untréad mares, attention and breeding attempts by stallions
toward treated/untreated mares, interactions among stalions and treated/untreated mares,
and differences in habitat selection and home range size of treated/untreated mares

The Warm Springs HMA washosen for this USGS erange behavioral outcomes study
because of the way the HMA is divided into two large pastures with one main fence
down the middle, with comparable topographical, vegetative, and watering features on
either side. This study designaw chosen to prevent the need to gather twice (a similar
USGS/CSU study on the effect of gelding a portion of stalions in aarmge herd

required a first gather to collar/mark horses, then conducted behavioral observations for
one year prior tdollow-up gatheing to treat horses then return them to the range for
behavioral observations post treatment (BLM Utah 2016)). For this proposed study, one
side of the HMA would be the control segmewitli no treated (spayed) mares) and the
other would behe treatment segmenith sometreated mares presentjorses would

be returned tthe area of the HMA from which they were originally capturedrder to
discourage movement from one side to the other during the US@G8ga behavioral
outcomes assement. The horses gathered in October 2018 were marked based on which
side of the HMA they were gathered from. This data was recorded when they were aged
and freeze marked at the Oregon Wid Haed BurroCorral Facilty. Tracking the side

of the HMA they came from was done #dlow for the possibility thathose animals

selected for the study could be returned to their original home rafgeserrainin this

HMA consists of roling hills and valleys, which is acceptable for radio telemetry
tracking. Fo the duration of the study, the gates in the fence line separating the two herd
segments would remain closed. Once the study is complete, the gates would remain open
along this fence line when livestock are not present.

1. BLM Spay Feasibility Action

Thsportion of the proposaedangedDi @orits o0 o0 m@ANIC
take place at the Oregon Wid Horaed BurroCorral Facilty in Hines, Oregon.

a. Objectives

(1) Determine the immediate outcomes of surgery, in terms of quantitative
measures of surgery feasibility and success.
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(2) Evaluate the immediate and sht@tm effects of the surgical procedune
terms of morbidity and mortalitypn free-roaming wild mares.

(3) Evaluate theshortterm welfare impacts of the treatment on treated mares
using untreated marefer comparison

. Ovariectomy via Colpotomy Procedure

For the offrange portion of the studBLM would contracveterinarianswith the
requiredexperienceof performing ovariectomy via colpotomy and standing
sedation on at least 100 ungentled, wild horse mares. The BLM and contracted
veterinarians would monitor the mares during and after surgery to provide data
related tahe objectivesrelated to the surgicadortion of the project (described
above).

Approximately 2834 mares would receive ovariectomy treatment and, after
recovery &t least7 days), would be returned to the HMA for the behavioral and
spatial ecology portion of the study addition to the mres that would return to
the HMA, approximately 70 more mares would recéie samevariectomy
treatment in order tprovide adequate statistical power to estimate the
complication rate of this surgical proced(ie terms of morbidity and mortality)
onwild horse mares with reliable accuracy and precisidme spayedmares in the
second group would be observed awdluated for 7 days for any complications
from the treatment, but would not be returned to the HVIAese70 spayed
mares would remain at the Oregon Wild Hoasel BurroCorral Facilty and
enter the adoptiorr saleprogramafterthe completion of the offange portion of
the study All mareswould receive veterinary care if neededie at theOregon
Wild Horse and Brro Corral Facility

Ovariectomy via colpotomy costs approximately $28D0 per mare. The cost
includes the expense of the antibiotic ($30 per dose), the sedation drugs, and the
veterinariands Il abor and travel.

The approximately 100 ames receiving titment would be adult females, 3 years
of age and oldeand spread over various age clasBrg to these mares having
been held atthe Oregon Wild Homsed BurroCorral Facility since the October
2018 gather they amgthercurrently in the later monthsf pregnancyhave given
birth, or are open (nopregnant) The maresave been held separate from
stallions since captureMares selected to receive the surgical procedangart of
the studywould be openThe overallsample size of about 100 is needed

provide adequatstatistical power to estimate the complication (amteéerms of
morbidity and mortality)with reliable accuracy and precisioA.smaller number

of approximately 50 mares that are not slated to be returned to the HMA wil
serve agontrol animals; theseil not be surgically treateand wil be monitored
for morbidity and mortality outcome3he sample size would allow for the ability
to obtain accurate estimates of the complication rate typical for the procedure,
without being undly influenced by one or two unusual outcomes. It would also
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allow for the ability to obtain precise estimates of overall mortality aiate
morbidity ratedue to the treatmenivith an expecte®5 percent confidence
interval of between 0 and 10 percentlie estimated overall rate is 3 percent or
lower.

For this study, BLM only plans to treat open mares because those mares captured
in Octoberfrom Warm Springs HMA are now entering the later stages of
pregnancy or have a foal at their siflieeatments add begin around August

2019 once all mares selected to receive the surgery are open, and if they have a
foal, the foals are at least 2 months of age.

Sixty tosevenyf i ve percent of atthalwald meetureest ( O3
to the treatment herd segment would be spayed. This means thaB@lpaaites

in total would be treated and returned to the range, depending on the age structure

of the herdThis would leawe about 8 unsteriized adult margdus approximately

6 femalejuvenles and6 femalefoals in the treatment segmeAs noted above,

no juveniles or foals would be treatddhe studycategorizesnaresn terms of

ageandbody conditionso that treated and control mares can be paired for

behavioral outcome comparisonslares with (Henneke et al. 1983) body
condition scores of O3 would not be spa
randomly selected within blocks for treatment.

Maresselected for inclusion in the ovariectomy procedure would be held without
feed for 24 36 hours prior to surgery to minimize the risks associated with
distended intestines near the surgical region. Water will not be withheld.

The patient would be restraid in a fullypadded chut¢éhatallows for access to
the horseds neck for injections and to
performance of the surgery. Each mare would be intravenously administered a
mixture of detomidine hydrochloride (120 ug/lg; 5 10 mg), butorphanol

tartrate (0.0R0.04 mg/kg; 515 mg), and Xylazine hydrochloride (D@25 mg/kg;
100" 300 mg) to sedate and provide analgesia (to minimize discomfort) for
surgery (exact dosages may be adjusted as determined by the veterinarian). If
further sedation is requirethe mare would be administered further detomidine,
Xylazine, or 100 mg of ketamine hydrochloride. Antlammatory/analgesic

(pain) treatment would include flunixin meglumine (Banamine) at 1.1 mg/kg (10
ml of 50 mg/ml). Tetawms toxoid would be given to any unvaccinated individuals.
Each mare would also be administered a-ldmgation antibiotic (Excede

ceftiofur crystaline free acid, Zoetis, Florham Park, New Jersey). Excede is
effective for 4 days.

Following sedation, eectal examination would be performed to evacuate the
rectum and double check pregnancy status and gestational Ataugt. point,

3 An August 2019 start date is estimated becauseogppately 50 percent of mares ultrasounded in November, following the October 2018
gather, were in the range df35 months pregnant, about 34 percent were open, and the remaining 16 percent were bét&eeanths
pregnant.
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any mare that is determined to be pregnant would be removed from the pool of
animals for surgery. For mares that are cowdl to be open (not pregnant)et

tail would be wrapped and tied straight up. A padded bumper would be placed
above the rump of the mare to keep her from jumping up. While the surgical field
may not be entirely sterile, all reasonable steps would be talensure that it is

as aseptic as practicablehe perineal region would be cleansed, and the vagina
would be aseptically prepared for surgery using povidone iodine solution prior to
insertion of the surgeonds shesumgical e gl ov
procedure would involve making an incision, approximatehd dentimeters

long, in the anteriedorsallateral vagina. Both ovaries are accessed through this
one incision. The incision would be enlarged with blunt dissection to perforate the
per itoneum and allow the surgeonés hand
separates rather than transects/iginal muscle fibers so the incision decreases

in length when the tissues contract after the surgery. The ovary and associated
mesovarium are isdlad by direct manual palpation and local anesthesia (5 ml 5%
bupivacaine and 5 ml 2% lidocaine) is injected into each ovarian pedicle. This
combination was selected to provide rapid onset (lidocaine) and extended duration
(bupivacaine) of effect, reducinopin associated with removal of the ovaries. The
surgeon would add epinephrine to the laioe/bupivacaine anesthetic mixture
injected intothe ovarian pedicle to constrict blood vessels. This may reduce the
risk of hemorrhage atthe surgical site, anddyucing blood flowat the site of
injection the local anesthesia should stay longer at the surgicaRsitieicing

blood flow at the site of the injection of the anesthetic mixture should prolong the
effect of the local anesthetics at the surgical sitk rmay reduce the risk of
hemorrhageThe anesthetic preparationould bel ml of 1:1000 epinephrine for
injection added to 10l of thelidocaine/bupivacaine mixturelhe ovarian

pedicle would be transected with a chain ecraseur, seen in thediahds
veterinarian infigure 1I-1. If the internal structure of a mare appears or feels
abnormal, the surgery would not be completed, and the mare would not be
included in the study. Removing such contraindicated mares would prevent
complications to the mares@ensure the procedure is only conducted on a
uniform group of structurally correct mares. Instruments would be cleaned
soaked in Chlorhexidineandrinsed with sterile salinbetween procedures

Duration of surgery for each individual would be recorded,is expected to take
approximately 15 minutes. The veterinarian would conduct no more than 25
surgeries per day to avoid surgeon fatigue.
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Figure II-1: (A) The site for the vaginal incisionis located ventrolateral and caudal to the cenifB) After the
ovarian pedicle is well anaesthetized, thehain loop of the ecraseur is positionedover the hand sothat the
ovary can be grasped and drawn inside the loop. (C) After ensuring that only the ovarian pedicle is within the
loop, theanesthetizegedicle is slowly crushedand transected. (From Kobluk et al. 1995).

Horses that have received surgery would be turned into an approximately half
acre pen for recovery from sedation. Mares may be held in this pen with other
mares that are in the initial tns of postsurgery recovery. Being held with other
mares while recovering from sedation would reduce the signs of stress commonly
observed when wild horses are held in isolation. Mares would be monitored for
any signs of discomfort and for the beginningfexal production. As soon as

mares have become fully alert, they can be moved back into a larger pen with
other mares and dependent foals. They will remain in thisfquefarther
observationsuntil they are returned to the range or made available fiptiad.

Shortterm effects of the treatment on animal welfare would continue to be
monitored for one week after surgelares would be assessed from a distance
three times a day for a week by the veterinarians involved in the study. It is
expected thatrey complications would present within the first several days.
Indicators to baneasured would be: attitude, respiratory rate, fecal production (if
possible), signs of abdominal distress (colic), ambulation, and ap&ditérol

mares returning to the ramgvould also be monitored three times a day for a week
with the same indicators measutechave a comparisofor the group of mares

who received surgenAny horses that show signs of abdominal distress, lack of
appetite, or rapid respiratory rate would fmore closely evaluated and further
analgesia (Flunixin meglumine 1.1 mg/ kg
discretion. Nacadditional postoperative antibiotics would be giveacause the
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long-lasting antibiotics given at the time of surgery aresexgd to provide
adequate antimicrobial effect

If within the first 24 hours after surgery animals are refusing food and not

moving, they would be checked by a veterinarian and given analgesia (Flunixin
meglumine 1.1 mg/kg IV or similar) as necessarye attending veterinarian or

BLM staff would decide if euthanasia is necessary and, if so, would folow BLM
IM 2015070, Animal Health, Maintenance, Evaluation and Response, or updated
policy. For animals that wil return to the HMAo further veterinary

interventions would be possibkfter they have been released to the range

. Opportunity for Public Observation

At the Oregon Wild Horse and Burro Corral Facility Hines, Oregon, isitors
areallowed access to view animals within the facilty via thistéw selfguided

auto tour. This observation would be provided during normal working hours (8:00
am 3:.00 pm). All other observation at the Oregblid Horse and BurrcCorral

Facilty would be in accordance with IM ORE0-2018004, Oregon Wid Horse
andBurro Corral Facilty Access for Visitors (Append).

Public viewing of collaring/taggingdescribed belowand surgery would be
permitted and managed by BLKRhotos of the Oregon Wild Horse and Burro
Corral Facilty can be found inppendix E. The public may observe the
collaring/tagging and ovariectomy via colpotomy procedures by complying with
the following protocol and procedures:

(1) Anobservation area connected toddiice space (historically not accessed by
the public) adjacent to the working chute wouldcbestructedo allow for
public observation. Thebservation areaould bewithin 15 feet of the
working chute. Photographs of the working chute as seen frotoctdon of
the planned observation areghere public can safely obsenae shown
below. Observers can also photograph/film from this locafldms is a
temporary observation area for the surgeries and collaring proposed in this
EA.
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Figure I1-2: View from planned observation area.

(2) A maximum of five people at a time would be allowed to observe due to the
imited space available to safely observe.

(3) If more than five observers are interested in viewing per day, viewing could
occur in shifts with observers rotating through evér§ Rours.

(4) BLM staff would escortthese public observers at all times (refer to BLM
Burns District IM ORB000-2018004, Oregon Wild Horse and Burro Cakr
Facilty Access for Visitors

(5) To ensure the safety of animajfgyblic observers, and BLMNd veterinary
staff, public observers woulthot be allowed within the working area during
this phase of the project.

(6) Any viewers who verbally or physically interfere with or dgtrihe work
being performed wouldbe removed and not allowed to retfonthe duration
of the time when surgeries are conducted

(7) Those interested in observing must contact the Burns District BLM P ublic
Affairs Specialist at 545734400, two weeks prior to the starttbe
surgeriesto have their name added to the viewing list. Observation would
be offered to those on the viewing list in order based on the date in which
interest was expressed in attending. The ealigersorexpresssinterest,
the higher in the obseation ordert h at  pname svould @ppear. On
observation days, you must check in, in person and individually, with the
BLM official at the meeting site (Burns District BLM Office, 28910
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Highway 20 West, Hines, Oregon). If a public observer does net atr
the specified time, the next observer on the list would be contacted about
observing the procedure.

Following the collaring, tagging, and spay procedures, horses would be placed in
pens outside the working barn. As outlined in IM GBE2018004, Oregon

Wild Horse and Burro Corral Facility Access for Visitors, the public would be
allowed to observe these horses from thegatfed auto tour.

The BLM has an overriding interest in ensuring the safety of the horses that are
undergoing thevariectomy procedure, the public observing the procedures, the
contracted veterinarians and assistants performing or assisting with the
procedures, and BLM employees who are responsible for moving the horses into
and out of the chute and working bafime BLM also has an overriding interest in
effectively and efficiently performingvariectomy via colpotomyprocedures on

the horses.

The BLM has determined that the observation area described above wil allow the
public the opportunity to observe the proceduves, i | e al so furtheri:i
overriding interests. Regarding safetyprder for BLM to perform the
ovariectomyprocedures on the horses, BLM wil need to move horses into and

out of the barn and working chute. The process of moving wild horses into
confined spaces can be dangerous for both the horses and anyone in the
immediate vicinity. The observation area location was selected because it is
adjacent to the chute and provides a very good vantage point of the procedure
being performed, while also ensuritite safety of the observers during this

process (i.e., if horses were to break lose or become agitated they would not injure
the observers).

Moreover, keeping the observers at a safe distance allows BLM employees and
contractors to focus on their own egfand the safety of the horses without the
added distraction of worrying about obs
the designated observation areasuld also reduce any additional humaduced

stress to the horses prior to or during the procedideitional stress to the horses

could cause them to become agitated, which would be more dangerous for both

the horses and the BLM employees and contractors near the horses.

The designated observation aveauld allow BLM to perform theovariectomy
procedures both effectively and efficiently becauseaduld reduce interference
(intentional or unintentional) with the procedures and distraction of BLM
employees or contractors. Therefore, BLM employees and contracboid be

able to focus on moving theilsv horses into the barn and working chute as

quickly as possible, providing the horses with focused and conscientious care
during the procedures, and helping the horses leave the working chute and enter
the corrals for their recovery tim&he B L M6 s idiagv ierests and
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explanation for its proposed observation area outlined above also apply to the
collaring and tagging portions of this proposal

2. USGS OnRange Behavioral Outcomes Assessment
a. Objectives

With cooperativeassistancérom BLM, USGS would be responsible for
addressing the followingesearch objective’s

(1) Measure rates of social and reproductive behavior and group cohesion in free
roaming male and female wild horses, evaluating individuals within and
between treatment anamrol HMA segments and comparing their behavior.

(2) Record body condition and mortalty of females and their foals in both
treatment and control herd segments to determine if these factors are affected
by spay treatment.

(3) Test for an effect of spay treatntexm spatial ecology of freaming horses
by monitoring the Global Positioning System (GPS) locations of individuals
(22 treatment herdegmentemales, 22 control hersegmenfemales, and 12
stalions from each herd segment) within treatment and ddrérd segments
of the population throughout the year.

(4) Measure demographic characteristics in both treated and untreated herd
segments by monitoring foaling rates and natural mortality and by conducting
aerial surveys once or twice annualy to test featment effects on herd
segment annual growth rates.

b. Radio Collaring/Tagging

I n addition t161, &imdl basdingfavradb Cdlezing/tagging

would follow USGS6s approved ani mal car
telemetry collars ad radio tags on fremaming wild horses and burros (FORT

IACUC 201510) (Appendix C, USGS Research Proposal, August 2018).

USGS would be responsible foretradio collaring/taggingportion of the
proposed action. GPS collars/tags and very high frequ@ridF) tags would be
used to record the spatial ecology of horses and locate animals to record
behaviors, births, deaths, body citinds, and group composition.

The cost of radio collars, emergency dadp mechanisms and replacements,

radio tags, telestry receivers, and miscellaneous supplies for tracking during this
onrangestudyaveragespproximately $,514 perindividual animal tracked.

This includes theost of labor associated with collar placement and deployment.

4 Not all wild horses wereollected during the October 2018 gather and approximately 30 animals remain on the range. T his would not limit the
validity of the study design for two reasons. First, researchers would be focusing on the marked subset of the popolatioresBares

would be able to document any unmarked horses in the population once field crews are actively observing the animalsegratréiavaed to

the HMA.
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See AppendixC, USGS Research Propogalugust 2018 for the budget
breakdown.

At the Oregon Corral Facilty, a sample of upl@® horses would be fit with GPS
radio collars or GPS/VHF radio tags (FORBtitutional Animal Care and Use
Committee Approval 20130, in USGS Research Proposal, August 2018
(Appendix C)). GPS radio collars would be placed on up to 30 females per herd
segment (up to 60 total), and up to 20 stalions per herd segment (up to 40 total)
would be fitted with tail tags (GPS or VHF).

Femalesgreater than or equal ®years old selected for GPS location

monitoring would receive radio collayswvhile stallions selected for location

monitoring would be tracked with radio tags braided into their tails and secured to
the hair with cable ties andav temperature curing epoxy resin. Females

receiving collars would have a Henneke body condition score of 4 or greater (i.e.
Aimoderately thind and fwauldtbestratfieddy nne k e
adult age class (3, G 10, 11 15, >16 years old)A body score of 4 or greatér
considered a normal level of body condition for horses that are at athletic fitness
or living in wild conditions. Ani mal s
deformed, or who have any apparent neck problems would riitieldewith a

collar. Astail tags are small (<70g) and are not worn around the neck, they are
considered insignificant or minimal burden to the animal and, therefore, could
potentially be worn by animals &nybody condition. However, such animals

would likely not be selected by BLM as candidates for return to the range

would therefore not be included in the studiyre forty stalions (20 pdrerd

segment) to be fitted with tail tags would be selected randomly but stratified by
the same aduligeclasses

Only biologists experienced with fitting radio collars and tags on wid horses
would be permitted to place them on animals. Researchers would be following an
unpublished protocol titled@The Use of Radio Collars on Wild Horse Mares and
Burro Jennieg (in Appendix C, USGS Research Proposal, August 2018) for the
placement of collars.

To monitor the effects omorse welfaref wearing a radio collarall animals

wearing a collar would be visualy observed at least once a month during winter
(October ® March), and twice a month during spring/summer (April to

September). This welfare monitoring is to assure collars remain in proper
positioning on the animals6 necks and
mares.Tail tags are expected to drop oféthnimal as the tail hair grows out, in 6

to 18 months. Collars are designed to be removed without having to recapture the
animals.In addition to having a drepff mechanism with a release date scheduled

to coincide with the end of the study (ab@uttobe 202), each radio collar

would be equipped with a remoteljggerable emergency release mechanism in
case the collar needs to be removed. If this mechanism fais and the collar must be
removed, the horse would be captured for collar removal via heliedpie
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trapping, bait or water trapping, other appropriate methaddepending on the
best option for the specific situation.

c. Herd Genetics

The BLM would submit a sample of hair folicles for standard genetic monitoring,
in keeping with IMNo. 2009062. The USGS would be responsible for porton

of the proposed actiorelated to additional genetic analys&ghile horses are at
the BLM facilty, USGSwould collecthair folicles from all individuals that

would be returned to the range. Also, fecal glasfrom foalsborn after animals

are released back to the HMand from any individuals that were not captured
during the2018 gather would be collected throughout the study. DNA from these
hair folicle and fecatsamples would be analyzed to form edimatedpedigree

of both herd segments, enabligSGSresearchers to assess paternity of foals
born during the study and to understand kinship between mares. Should
ovariectomy lead to lower group fidelty of mares these genetic data would allow
researchexto test whether or not mares move with more closely related
individuals, and whether or not having spayed individuals within the population
influences foal peernity by norharem stallionslit would also allow for
quantification ofparentageate of norharem holding stallions, armbuld

contribute to estimates for tlage of first reproduction for mares. These
parameters could be used in futy@pulation dynamicsnodeling for this herd.

d. On-Range Behavioral Observations

The BLM would returranimals tathe control and treatment herd segments (100
to each) as soon as possible following theay postsurgery monitoring.All

horses to be returned to the range would be retumting same general time
period.

USGS would then begianimal welfae checks at least once per month, to

monitor the welfare of animals with radio colla@bservations recorded during

these welfare checks would also allow for comparisons of treated and untreated
mare body condition score@n-range behavioral observatiomgould be

conducted during the breeding season (March to September) each year, beginning
the March after animals are returned to the raWémiting to begin intensive

behavioral observations untii Maraliows time for social groups to-establish

over the winter aftethe release isompleted.

Behavioral observatiodata would allow researchers to test whether spaying
affects social behavior of treated mares and the animals they associate with.
Individual horses would be referred to by the last foutsdigf their unique BLM
numeric identifier. Behavioral observations would be conducted orP faciahals

5 Afocal animal is one that is randomly selected (but blocked by age class, and treatmeant statlisn status where applicable) to be a
fitarge or behavioral observation&ehavioral observationsould be conductedn this animal and whoever else it is with, or just on that
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and their social groups, using focal animals to determine groups observed rather
than selecting focal groups, as horses are likely to change groums the study.

In the treatment segment there would be 8 treatment and 8 control focal collared
mares, and in the control segment there would be 16 céot@lcollared mares.
There would be 4 focal tagged stallions in each segmenaverage band size

often approximately 4 adults (Linklater 2000), the outcome is that although the
number of focal animals would be relatively small, data would be gathered on a
larger number of individuals overal, including a greater number of males than the
focal indMduals as they are generaly associated with females. Focal females
would be distributed across adult age classes, and focal males would include
stalions that are bachelors and harem stallions at the start of behavioral
observations (i.e. MarchJhe idenity of focal animals would determine which
bands are observed, but otherwise behavior of all animals within a social group
would be recorded. It is possible that more than one focal animal may be in a
social group; this would not lead to pseudplication, but instead would result in
more data gathered per individual in that group. If a focal animal changes groups
then all members of the new group would be recorded. The same focal individuals
would be followed throughout the study, so researchers wouddblbeto compare
treated animals withintreateccontrols in the same population. Observers would
remain blind to treatment and control animals to the extent possible.

Due to the logistics of travel around the HMA, groups would be stratified into
regional areas for observations with focal animals then selected for observation at
random within a region. This would ensure that all focal animals are observed
evenly but randomly. Horses spend over 50 percent of their time feeding and 20
percent of their timeeasting (Duncan 1980), with social interactions being rare.
Therefore many hours of observation are required to provide enough data for
meaningful statistical analyses. With a crew of four field techniclh®&GS

intendsto gather 1,600 to 1,800 hours okebvations per field season, which

would be sufficient for statistical analyses. Examining 20 horses and their social
associates represents coverage of the majority of the horses within each segment
of the HMA. Sample sizes are comparable to other equdlest up to 19 radio

collars were used to examine the ecology of wild equids (Kaczensky et al. 2011),
although not all simultaneously, with most studies only having collars on 4 to 10
individuals (Goodloe etal. 2000, Fischhoff et al. 2007, Girard €04B, Owen

Smith and Goodall 2014). While some equid studies have conducted population
wide observations, such as those at the Pryor Mountains, Wyoming (Roelle et al.
2010) and the Granite Range, Nevada (Berger 1986), the number of focal animals
proposeds comparable to most firecalebehavior studies (ranging from

Bourjade etal. (2009) n=9, to Krueger et al. (2014) n=55).

Every 10 minutes during alour observation sessiotie basic state of each
individual (e.g., feeding, standing, moving, lyingwdg within a social group and

animal ifitis alone. Having a focal animal is a way to ensure behavioralsdemesentative of the population, without a bias towards groups or
individuals that are simply close to camp asyto find. By also recording behavior of the social associates of that animal at the time of the
behavioral observatigrihe researcherget behavioral data on a larger number of individuals than just the focal animal.
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the identity of their nearest neighbor would be recorded. These data would allow
researchers to test whether treatment affects time budget and associations between
individuals. Alloccurrence sampling (Altmann 1974) would Ised to record

individuals involved in incidents of social behaviors such as agonistic behavior

(e.q., bites, kicks)affiiative behavior (e.g., mutual grooming, touch), and
reproductive behavior (e.g., eais behavior, mating and mating attempts, and

scent marking behavior), as well as other behaviors such as nursing and
vocalizations; detailed data would be taken at each event.

. Population Level Effects

Aerial surveys for populatio estimation would take plade June 2019cross

both herd segments befdnerses selected to be returned to the range are released
and then once or twice annualy for the remainder of the study. Population
estimation would follow BLM guidelines for coumy wild horses (BLM IM
2016057, or update) using published population estimation techniques, primarily
simultaneous doublebserver surveys with sightability covariates (Lubow and
Ransom 2016, Schoenecker and Lubow 2016). Foaling rates in both herd
segmats would be determined lground observers thaisually obsere mares
wearing collars approximately twice a monttbetween March and September.

Foal survival would be determined by monitoring these same animals monthly
during the rest of the year.

Schedule

Year 1 (September 20lSeptember 2020

(1) June 2019: Conduct aerial survey of the HMA to reassess the number of adult
horses remaining on the range following the 2018 gather.

(2) ~ July to August2019: Place radio tags omp to 20adult males and radio
collars onup to 30females in treatment herd segment and the same number in
the control herd segment. Collect tail hair folicle samples from every
individual that would be returned to the HMRO0O total) for genetic analysis.

(3) ~ August2019, depending acavailability of maresConduct ovariectomy
surgery in 6075 percent of adult females from the treatment herd segment.
Conduct ovariectomy surgery on additional 70 mares that would not be
returned to the range.

(4) Conduct posturgery recovery assessments.

(5) Return animals to the HMAollowing 7-day surgery recovery periahd
intiate field study. Begin locating radioed individual§ 2% per month to
checkwelfare effects otollars or tags, body condition, and preseotmals.
Throughout winter 2019/202(assess body condition and record social
associations of radimarked horses.

(6) The BLM will conduct data analyses and write up results for effects of
surgery study.

(7) Winter 2019/2020 fly aerial surveys in both treatment and control segments
of the HMA.
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(8) March to September 2020@0llect data on social behavior, reproductive
behavior, and band membership and fidelity using radio collars/tags to locate
focal individuals for observation.

Year 2(October 2020September 2031

(1) Winter 2020/2021 fly aerial surveg in both treatment and control segments
of the HMA.

(2) Continue the field study; locate radiollared individuals 12x permonth to
checkwelfare effects otollars, body condition, and survival, and record
presence of foals.

(3) March to September 202tollect data on social behavior, reproductive
behavior, and band membership and fidelity using radio marks to locate focal
individuals for observation.

Year 3 (October 2025eptember 2032

(1) Winter 2021/2022 fly aerial surveys in both treatment and cont®yments
of the HMA.

(2) Continue the field study; locate radiollared individuals 12x permonth to
checkwelfare effects otollars, body condition, and survival, and record
presence of foals.

(3) March to September 20220llect data on social behavior, reguctive
behavior, and band membership and fidelity using radio marks to locate focal
individuals for observation.

(4) Upon completion of the field observation portion of the st{igy October
2022, BLM will open the gates in the fence that separatesitbesegments
of the HMA.

Year 4 (October 2022ugust 2023

(1) USGS will conduct data analyses and publish papers on trenge
behavioral outcomes assessment.

(2) The BLM will consider management actions to return the Warm Springs
HMA to AML.

g. Statistical Methods

A description of the statistical methods used to analyze each portibis efudy
is found in AppendixC, USGS Rsearch Proposal (August 2018).

D. Alternative C i Spay Feasibility Action with Limited On-Range Behavioral
Outcomes Assessment.

Underalternative C, BLM would conduct thepayfeasibility action, the same asutlined
in Alternative Bi Proposed Action, and conduct a limited-ramge behavioral outcomes
assessmemtith an onrrange population atlow AMK96 horses). Horses returned to the
HMA would not be divided intdwo herd segmenisut rathewould have access to the
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entire HMA.USGS would not be involved in th@sssessmepimnd he BLM would not
expend fundgor this specific research project.

1. BLM Spay Feasibility Action

The samebjectives,ovariectomy viacolpotomy procedure, anepportunity for
public observation described in the section titled BLM Spay Feasibility Action of the
proposed action alternative would be followed under this alternative.

Just as described in the prepd action, under this alternative a total of up to 100
mares would be spayed using ovariectomy via colpotomy. Up to 33 mares would be
treated and returned to the HMA, while an additional 70 mares (not returning to the
HMA) would be treate@h order to preide adequate statistical power to estimate the
complication rate of this surgical procedure on wid horse mares with reliable
accuracy and precisioAs described in the proposed action, thé@espayednares

(not returning to the HMAwould remain at th€©regon Wid Horse and Burro Corral
Facilty and enter the adoptioor saleprogramafter the completion of the effinge
portion of the studyDespite the difference between returning to low AML
(alternative C) as compared to the USGsrange assessmeaitérnative B), where
200 animals plus those remaining on the range following the 2018 gather
(approximately 30 horses) would establish theamge population, the samamber

of mares would be spayed under this alternative. Therdf@esame objectives of the
BLM spayfeasibility action described iraternative B would apply in this alternative.

** Calculationfor treating and returnng 33 maresThe low end of AML for wild

horses in the HMA is 96 animals. It is assumed thatZ05x ratio of the 30 adult
horses remaining on the range exists. Therefore:58 5@tio of the remaining 66

animals to reach low AML would be returned to the range. This means up to 33
mares (up to 6@ercentof the adult mare population) would be spaged returned

to the range. Up to 33 adult stalions would also be returned to the HMA. The number
and estimated sex ratio remaining on the range eadjused following the

scheduled June 2019 aemsairvey however BLM would aim for a goal thaho moe

than 68percentof the adult mare populatioon the range after horses are returned
would be treated.

Differencesfrom Alternative Bi Proposed Action
1 Only spayed mare@o stalions or untreated maregduld receive the freeze
mark on their left p with the last four numbers of their BLM identifier.
No horses would be radio collared or tagged under this alternative.
No further herd genetics monitoring wa
assessment following guidance WiO IM 2009062, Wild Horse an@urro
Genetic Baseline Sampling, or updated policy.
1 Foals would not be returned to the rangekeeping withtypical practice
during most selective, AML gathers in Oregémimals returned to the range
would be selected to represent all age classesthatlexception of foals.

T
T
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1 Less information would be collected related terange behavioral outcomes
as described below.

2. Limited On-Range Behavioral Outcomes Assessment
a. Objectives:

(1) Record observations that may inform whether orspatyed mares asdways
present irharem bands

(2) Using the Hennekand otherg1983) body condition scoring system,
determine whether or not spayed mares differ in body conditianesc
compared to notreated mares.

(3) Estimateapparentsurvival rate of treated maremmpaed to untreated mares
during future gather eventad opportunistic grourblased observations

(4) Estimate annual population growth rates for the herd based on annual surveys

from 2019 2022, and then every 3 years after that.
b. Herd Genetics

As describedn the section titled Common #ll Alternatives BLM would

collect hair samples from horses returning to the range to assess geaetiky
of the herd, as outlined in WO IM 20082, Wild Horse and Burro Genetic
Baseline Sampling, or updated policgollecing DNA samples allows BLM to
closely monitor the genetiiversity of the herd antake appropriatenanagement

actions(i.e. translocation from other HMAS) when testing deems them necessary.

c. On-Range Behavioral Observationsnd Population Level Effects

The BLM would returrall animals selected to be returned to the HMA to re
establish low AMLas soon as possible following theldy postsurgery
monitoring period. All horses to be returned to the range would be retumée
same general time period.

Cdlection of data to achieval on-rangeobjectives would occuduring
opportunistic observations of horses during normal HMA monitoring activities
and during aerial inventoriesTreated mares would have received a fout digi
freeze brand on their left hip to aid in identification on the range. This would
alow BLM to determine if treated mares are being accepted as part of harem
bands.Observations of treated and untreated mares would be made
opportunistically, allowing focomparisons of body condition scores. Estimates
of apparent annual survival rate for treated mares would be possible, based on
observations of numbered animals that are observed opportunistically during
groundbased observationdn contrast to known faturvival analyses for
animals with radio telemetry devicemnalyses based on marked mares wil need
to account for imperfect detection rates, using a mackpture analysis
framework(White and Burnham 1999 omparisons of relative survival rates for
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treated versus untreated mares may also be possible based on capture rates during
future gathers (Collins and Kasbohm 201&grial surveys of the entre HMA

would occur in 2019 (prior to returning horses to the HMA), in 2020 (the spring

after surgeries angtlease to the HMA)n 2021, and in 2022 P opulation

estimation would follow set BLM guidelines for counting wild horseikg the
simultaneous doublebserver method (Lubownd Ransor2016) recommended

by BLM policy (BLM 2010, IM 2016057, or updated pily). Estimated herd

size values fromhese aerial surveys wouddiow BLM to estimate dyear values

for population growth ratéor 2019 2020, 20202021, and 20212022 After the

2022 inventory, this HMA wouldeturn to the everyi3 year cycle typically

conducted on Oregon HMABrom that point on, growth rate estimatesuld be

based on aerial surveys that take place every other year (or every third year).
Where there are two years between surveys, estimated average annual growth rate
( as)the squareaot of the ratio0 .2/0, wherel is the estimated herd size in

any given year, andy.is the estimated herd size two years later. Similarly,

where there are three years between surveys, estimated average annual growth
rate( as)the cube root ahe ratio,0.3/0 . As a percentage, annual growth rate

is 100-1)imdsor( @xampl e, if e&=1.15, t hen
15 percent

. Schedule

Year 1 (April 2019 Decembe019

(1) June 2019: Conduct aerial survey of the HMA to reagbessumber of adult
horses remaining on the range following the 2018 gather.

(2) ~July to August 2019: Collect hair sanpléo assess genetiversity of the
herd, as outlined in WO IM 200862, Wild Horse and Burro Genetic
Baseline Sampling, or updated pgli

(3) ~Julyi August 2019: Depending on availability dafelectednaresbased on
when they foaled, anduct ovariectomy surgepn up to 33 mares to be
returned to the HMAConduct ovariectomy surgery amadditional 70 mares
that would not be returned to the range.

(4) Conduct possurgery recovery assessments.

(5) Returnall mares and stalionso the HMA following the postsurgery
recovery period Continue normal enange monitoring activitiesncluding
recordng observationsof body conditionfor treated and untreated animals
presence or absence of treated mares in harem bands, and general animal
welfare.

Year 2 (January 202@ecember 2020)

(1) Continue normal cmange monitoring activitiedncluding recordng
observationsof body conditionfor treated and untreated animaisesence or
absence of treated mares in harem bands, and general animal .welfare

(2) June2020: Conductaerial survg to estimate population and observe presence
or absence of treated marasharem bands as well as general animal welfare
including body condition
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(3) The BLM would conduct data analyses and write up results for effec¢teof
surgeryfeasibiity assessment

Year 3(January 2021Decembe2021)

(1) Continue normal on range monitoring activitiegluding recording
observationsof body condition for treated and untreated animpigsence or
absence of treated mares in harem bands, and general animal .welfare

(2) June2021 Conduct aerial survey to esfite population and observe presence
or absence of treated mares in harem bands as well as general animal welfare,
including body condition.

Year 4 (January 202Decembe2022)

(1) Continue normal cmange monitoring activitiedncluding recording
observation of body condition for treated and untreated animpiesence or
absence of treated mares in harem bands, and general animal .welfare

(2) June2022 Conduct aerial survey to estimate population and observe presence
or absence of treated mares in harem basdsell as general animal welfare,
including body condition.

(3) December 2022The BLM would conduct data analyseslated to
assessments of treated mare apparent survival rates, annual herd growth rates,
andonrange behavioral outcomes.

E. Alternatives Considered but Eliminated from DetailedAnalysis

The BLM is currently investing in a diverse ptiolio of research projects to develop new
technologies and methods for wild horse and burro manageResgtarch is being
conducted by scientists from universiti€®ate agencies, negovernmental

organizations and theUSGSin cooperation with th8LM. A brief description of on

going and recently completed Bl-Mnded research can be found at
https://www.blm.gov/programs/witthorseand burro/herdmanagement/scieneand
researchThe BLM-funded studies related to population growth suppression indhude
are not limited tomultiple studies for further developmeanhd applicationof long

lasting PZP and GonaCon vaccingssibility of dartbased®ZP applicationin burros,
evaluating behavior of neutered males among a breeding herd, and evaluating the use of
contraceptive intrauterine devices in mares.

There area number ofechniques fothe surgical and nesurgical temporary
contraception opermanensteriization of a mareHowever only a handfulof methods
have been considered for use in wid harseesdue to the constraints of working with
wild animals in norclinical settings and the potential efficacy of treatm&atiow are
alternatives that have beeansidered but elminated from detailadalysis.

1. Spaying via Flank Laparoscopy

This altermtive proposes using flank laparoscopy as the method for ovariectomizing
(spaying) mares instead of ovariectomy via colpotoniginklaparoscopy isow
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commonly used in domestimares due to its minimal invasiveness and full
observation of the operativeelil (Lee and Hendrickson 20p8Although

ovariectomy via flank laparoscopy was seen as the lowest risk matheans of
mortality and morbidity when discussedBowen(2015) it is a method that would

not appear to be logistically applicable fode-scale application in BLMmanaged

wild horses. Flank laparoscopy requires a far longer surgical duration than
ovariectomy via colpotomy and requires that the patient remain standing stil for the
duration of the surgery, which may be over 45 min@&swen 2A5). During that

time, the horse must be maintained in an anesthetic plane that prevents it from
making sudden movements. If the mare is not still during surgery, there is a risk that
the instruments placed inside the body cavity may damage internal argduagd the
instruments may become malfunctional. The long duration and requirement that
mares stand peacefully reduce the likelihood that this surgical method would be
feasible for most wild horses. While ovariectomy via colpotomy has been proven to
be gplicable and effective in another herd of federailgnaged feral horses (Collins
and Kasbohm 2016), no studies document the use of ovariectomy via flank
laparoscopy in recently caught wid mares.

This surgical approactostsat least$450 $500 per maréBowenet al 2015) but

with inflation since 2015 may be higher. The proceduwelves three small incisions

on each flank of the animathrough which three cannslétubes) allow entry of

narrow devices to the body cavity: these are the insufflator, endoscope, and surgical
instrument. The surgical procedure involves the use of narrow instruments introduced
into the abdomenvia cannulasfor the purpose of transedirthe ovarian pedicle, but

the insufflation should allow the veterinarian to navigate inside the abdomen without
damaging other internal organs. The insufflator blows air into the cavity to increase
the operating space between organs, and the endoscomepra video feed to

visualize the operation of the surgical instrument. Flank laparoscopy may leave three
small (<5 cm)visible scarsoeachs i de of t h evhich would e éubjectf | a n k ,
to infection and dehiscencdt may be possible to accesslbowaries from one side

of the animal, using longer surgical todBecause of théhree orsix external
wounds,domesticmares recovering from surgery are typically confined alone in

small pens after surgery for several days. Experience handling wilchlsrim

relatively confined areas shows that wild horses, as compared to domestic horses,
cannot and should not be restrained for long periods of time or confined in individual
pensthatpreventthem fromrolling or interactig with other horses. Restraiar long
periods of time (days) would induce additional stress on a wid animal as well as
added riskwhen the treated animals wodldht the restraint.Fowler (2008)

cautioned thath Ani mal s may become overstimulated
during restaint procedures. They may be inclined to and capable of, feats of
athleticism b;espd stadgglesntaugidusearinécessady injury.
Furthermore roling on the ground is not conducive daternalwound healing. If the
patient does not roll @hremove bandages to expose the wound from flank
laparoscopy,tiis expected that the tissues and musculature under the skin at the site
of the incisions in the flank will heal quickly, leaving no ldagting effects on horse
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health. Howeveras noted ahe, preventing (by restraint) wild horses from rolling is
not expected to beafe for the animal.

Previous use of flank laparoscopyr other flank approachef®r ovariectomy on
ungentled maresis unknown to BLM. Therefore BLM must reach out to expsrts
wasdone through Bowen (2015)pr interpretation of the potential applicability of
this technique on wild horseBhe above discussions indicate to BLM that until
adjustments are made to this technique showiagthis method can be successfully
demamstrated inconditions that are comparable to those expectedviol horse
mares spaying via flank laparoscopyay betechnically infeasible for application
due to the higher risk of infection at external incision sites, the time required to
perform each surgery, and the psatgical care requirements. This method also
would not respond to the purpose and need forradiéscribed abovevhich is
specific to ovariectomy via colpotomy

. Laparoscopic-Assisted Colpotomyfor Ovarie ctomy

This alternative proposes the use of a laparoscope to assist with visualization of the
ovaries during an ovariectomy via colpotonfhe rationale for why laparoscopic
assisted colpotomy was not considered and analyzed fustbemparable to that
described infiSpaying via Flank Laparoscapyabove).This procedureconductedbn
domestic horses in a veterinapaching hospitatosts approximtely $2,500 per

mare (including twonighsboar d) . To BLM6s knowl edge,
been conducted amgentledmares andtherefore best estimates for costsarfield
settingand in larger quantitiesf wid mares would be approximately7sp to $1,500
each.This procedure does allow the surgeon to visualize the ovaries prior to removal
which has potential to reduce risks associated with transection of the ovary and
associated bleeding at that locatiorow¢ver,the inclusion of laparoscopgquires

an increased duratiofat least 2030 minutes for bilateral ovariectomy as per Tate et
al. 2012) which adds stress to an already stressed gnmenglires insufflationof the
abdomenwhich cancause poskparoscopic pailue to the pneumoperitoneum
createdDevick et al2018) andrequiresexternal (flank) incisios for insertion of

the laparoscope, whichecessitates pesperative restraint andcreases the risk of
infection (discussed above)n the transcript of Bowe(2015 p. 17)it was discussed

that a laparoscope could be used to train veterinarians in ovariectomy via cojpotomy
but it would not likely be preferred for field conditiorend wild horseslue to the

reasons described above

. Sterilization via Tubal Ligation or Laser Ablation of the Oviduct Papilla

The BLM is aware of only one published study that tested tubal ligation in domestic
mares (McCuet al. 2000)and no studies of laser ablation in mares. The safety and
effectiveness of these procedurefaigely unknown for domestic or wid hors@he
BLM received a proposal to study these techniques in 2015n&@16 considered
conducting research at the Oregon Wild Horse and Burro Corral Facilty that would
have included novel studies of marergization via tubal ligationand via laser
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ablation of the oviduct papila (BLM 2016The estimated cost of treatment per

animals wa$15Q0 $250 and $755125, respectivelyThe EA that analyzed that

research made clear that the purpose and need of thatvgtudy t o fiéconduct
research on three met hodsd dRlggi@rantanent ma
laser ablationwere promising in principle, but had not been tested. Neither method

has been proven elsewhere to be effective in wild or feral mares. Parthdrew

from the BLM-funded study that would have examined the safety and efficacy of

those procedureis Oregon and the studyroposed to have taken place in 20l

not take placeExpected outcomes of theteehniquesremain speculative bcause

they have notbeen tested on wild horse marksaddition, there have been no

proposals submitted to BLM to test these techniggiese the withdrawal of the 2016

study These methods would not respond to the purpose and need for action described
above.In cortrast, ovariectomy via colpotomy is a wedtablished veterinary

method that has been in practice for over a century, incluslingessfullyin feral

mares (Colins and Kasbohm 201®)either tubal ligations nor laser ablation of the

oviduct papillawould respond to the purpose and need for action described above
becausehe purpose and ne&dhs specific to ovariectomy via colpotomy and the on

range behavioral response after removing ovaries from the mare.

. Medical Cyanoacrylate Glue to Block Oviduct

This alternativewould be predicated dtine use of medical cyanoacrylate glue to
block the oviducts and prevent pregnancy in the nar®nsurgical option for
sterilization. The objective of the method is to steriize maressungically and
allow conthued normal estrus cycling post treatmé&hirrently there isa pilot
projectthat made use dhis type of adhesiven six domestic mare3his pilot
project included treatment of six mares and has shown that after three years of
breeding bya fertile stdlion, all six maredailed to become pregna(dr. I. Liu, UC
Davis Emeritus Professor, personal communication to BOW§ procedure also
takes only 15 to 20 minutes per maré&is technique does show promise yet has
some limitations when being considdrior use in wild horse mares. These
imitations include

1 Itcanonly be applied in open (npnegnant) mare®ecause majority of
mares gatherely BLM are pregnant, there would be limited applicability for
wild horse mares.
Current estimated costs peare range from $75&1,000.
A three person teaof expertss requiredto manipulate and operate an
endoscope monitor, insert and hold the endosaopajpulate and position a
fine-tipped catheter into the oviduand infuse the fluid o the oviduct.
Such teams are not expected to be widely available. Only a handful of
theriogenologists in the world have adequate expertise to use this method
successfuly, and there would besteep learning curve for others interested in
applying the techniqueThe dfficulty of the method and the small number of
practitioners worldwide who might consider it stand in contrast to
ovariectomy via colpotomy, which is a lcegtablished technique practiced
by more veterinarians in the United States.
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There have been Hormal researchroposals submitteéor BLM review for research

that wouldtest this technique on wild horse mardslike the application of

ovariectomy via colpotomy, this technique has never been demonstrated to be safe or
effective in feral horseshis method would not respond to the purpose and need for
action described aboyehich isspecific to ovariectomy via colpotomy and the on

range behavioral response after removing ovaries from the mare

. PZP Vaccine for Population Growth Suppression

This altenative would begin with a helicopter gather to capture up to 100 percent of
the animals in the HMAsuch as the one conducted in October 2@1&yder to

identify anddocument maresind treasome maresvith PZPimmunocontraceptive
vaccineprior to retuning themto the rangeUp to 90 percent of the mares released
following the gather would be treated with th@nj@ction liquid PZPvaccine
(ZonaStatH; Science and Conservation Center, Bilings, Montana) or the22ZP
vaccine pellets.

The cost of liqid PZP is approximately $35 per dose. The cost of-RZR
approximately $10 per dose. This includes the costs of one dose liquid primer and
one dose timeelease pelletHolding and application cosisapproximately $5 per
day per hors@ are in addition d those costBY far the greatest cost of the method is
the cost to capture the animals. Wild horses in Warm Springs HMA are not
approachable enough to be darted.

In a study where-hjection PZP was applied to wid mares in Nevada, Turner and
others (1997) determined that thén@ction protocol brought thimaling rate to
around 4.5 percent versus the 53 percent success rate of untreated mares. However,
the effet¢ of PZP treatment in-Bjection mares was sustained through 1, but not 2,
breeding seasons, indicating a return to fertility after 1 fganost treated mares
(Turner etal. 1997). Some mares given the standanjdion liquid PZP vaccine
protocol wil become fertile the second breeding season following the treatment but
some will remain infertile for anothgearor even 2 years, thuthere should besome
marginal reduction in foaling up to 4 years out (Dr. Jay Kirkpatrick, written cgmm.
2013). However, continued research on P22y Turner indicatethat current
formulations of PZF22 leadreliably to only 1 year of contraception, not 2 (2014
Progress Report to BLM). Instances of RZPapplication in HMAs within the Burns
District BLM indicate that it remains minimally effective at slowing population
growth between gather cycles Blyears). A mulktyear, high efficacgontraceptive
would be more desirable for logrm (3 5 years) population management,
specifically in HMAs where wildhorses are inaccessiblEo such PZP vaccine
formulation is currently availablein an effort to broaden the scope for successful
contraceptive management with the use of a singletment, multyear

contraceptive vaccine, results from Rutberg and ot(®0%7) found that initial PZP
22 primer treatments on mares showed disappointing effectivdnégsbata single
PZP booster administered 22 years later effectively reduced fertilitp some extent
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across 3 consecutive years (Rutberg et al. 2017).tWheelivered by dart or by
hand, PZR/accineboosters reduced foaling rates in treated mares by roughiy265
percent relative to untreated control mares over 3 years (Rutberg et al. B@d7).
authorsinterpreted these results to be indicative of aageflexibility in the timing of
booster application after inttial treatment WiRZP-22, becauséheir data suggested
that the interval between initial and booster treatmeiit3.22years) d not decrease
the effectiveness or longevity of the booster {pturg et al. 2017). Their findings
provide evidence of a doubleeatment, mulktyear contraceptive, whichas been
interpreted by some to besgep toward improving vaccine longevityhile the
contraceptive efficacy from this PZE2 then PZP booster trmaent protocol may be
effective at slowing herd growth rates, the levels of fertiity reduction shown in
Rutbergand otherg2017) would not be effective enoughstabstantially reduce herd
growth rateseven if 100percentof mares were to be treatekhe study by Rutberg
and others (2017) involved a booster dose of RZ#at wasremotely deliveredput
BLM does not plan to use darting for P-2R delivery until there is more
demonstration that PZB2 can beeliably delivered via dart.

In order to mairdin low population growth rateon the rangén the long term, it is
expected that the great majority of mares would need to be treateainwiihl remote
darting with liquid PZP. Locating, identifying, and successfully darting all individual
mares durindater winter or early spring annually is logistically infeasible across the
vast expanse of most HMAs. When identifying the most promising fertility control
methods, the NRC Review (2013) concluded there are HMAs in which remote
delivery (i.e. darting) ipossible, but these seem to be exceatidtiMAs where

horses are easily approached and individually identifiable. Given the current fertility
control options, remote delivery (darting) appears not to be a practical characteristic
of an effective populatiormanagement todbr the Warm Springs HMAbut it could

be useful in some scenarimsother HMAS(NRC Review 2013, p. 147). Access to
animals for timely inoculation and other management constraints may affect the
utility of PZP as a management tool for western feral horse populations (Ransom et
al. 2011). Warm Springs HMA is a large HMAearly 500,00 acres)and mares

there are not easily approachable. The Bhd&4 demonstrated its support for the
development and testing different methods and techniques for lkdegm

population growth suppressioimcluding surgical sterilization, which could be

applied to horses in HMAs with limited access and other constra@ien the

current logistic constraints, it is expected that intengartility control using PZP to
remotely dart horses would be ineffective and technically infeasible for population
contol in this HMA. This alternative would not respond to the purpose and need for
action described above becatis&t was specific to ovariectomy via colpotomy and
the onrange behavioral response aftemoving ovaries from the mare

. Population Growth Suppression withGonaCon
GonaCon is an immunocontraceptive vacdimghas been shown to provide multiple

years of infertiity in several wild ungulate species, including horses (Kilian et al.,
2008; Grayand Cameror2010). GonaCon uses the gonadotropileasing hormone
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(GnRH), a small neuropeptide that performs an obligatory role in mammalian
reproduction, as the vaccine antigen. When combined with an adjuvant, the GnRH
vaccine stimulates a persistent immune response resulting in prolonged antibody
prodwction against GnRH, the carrier protein, and the adjuvant (Miller etal. 2008).
The most direct result of successful GhnRH vaccination is that it has the effect of
decreasing the level of GnRH signaling in the body, as evidenced by a drop in
luteinizing homone levels, and a cessation of ovulation. The lack of estrus cycling
that results from successful GonaCon vaccination has been compared to typical
winter period of anoestrus in open mares. As@niRH antibodies decline over time,
concentrations of avable endogenous GnRH increaaed treated animals usually
regain fertility (Power et al. 2011).

This alternative would begin with a helicopter gather to capture up to 100 percent of
the animals in the HMA in order to identify and document mares antwitba
GonaCorEquine prior to returning them to the range. Up to 90 percent of the 2 year
old or older mares released following the gather would be trefadede treatments

with GonaCon would be required to maintain effective population growth sumpressi
in order to reduce the intervAbetweemecessary gathers and removals once AML is
exceeded.

The cost of GonaCon is approximately $50 per horse dask (@ $25 per mL).

Holding and application cosisapproximately $5 per day per hodsare in addition

to those costs. By far the greatest cost of the method is the cost to capture the animal,
becausevid horses in Warm Springs HMA are not approachable enough to be
darted.

GonaCorEquine has been used on feral horses in Theodore Rookkaelhal Park
(Baker et al. 2018and on wild horses by BLM (BLM 2015). GonaCGBquine can

be remotely administered in the field in cases where mares are relatively
approachable, using a customized pneumatic dart (McCann etal. 2017). Use of
remotely delrered (dardelivered) vaccine is generaly limited to populations where
individual animals can be accurately identified and repeatedly approached within 50
meters(BLM 2010).

The NRC (2013) review pointed out that horsessingle doses of GonaCdtgune

do nottypically lead to high rates of inttial effectiveness, or long duration. Initial
effectiveness of one dose of Gonatkguine vaccine appears to be lower than for a
combined primer plus booster dose of the PZP vaccine Zondgtéitkpatrick et al
2011), and the inttial effect of a single GonaCon dose can be limited to as lttle as
zero orone breeding seasyralthough in some mares a single dose can cause
contraceptive effects for longer than one yé&kowever, preliminary results on the
effectsof boostered doses of GonaGBquine indicate that it can have high efficacy
and longeilasting effects in freeoaming horsesBaker et al. 200)8than the ongear
effect that is generally expected from a single booster of Zordst@abnaCon
formulatiors were consistently good at causing loss of fertiity in a statistically
significant fraction of treated mares for at least one year (Kilian et &8, ZB@yand
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Cameron2010, Baker et al. 201355onaCon effectiveness in freeaming
populations resultedin infertility rates consistently near gi&rcenfor 3 years after a
single dose il study (Grayand Cameror2010) and annual infertiity rates
decreasing over time from fercento 30percentto Opercentn another study with
1 dose(Baker et al. 207). Bakerand otherg2018) observed a return to fertility over
4 years in mares treated once with GonaCon, but then tiatfertiity rates
reduced bylQ0 percenin the first year after mares were given a booster dogsars
after their primer dosehen approximately 8percentfor the following 3 years.
These are extremely promising preliminary results from that study irrdeaaing
horses; difth year of postooster monitoring is ongoing in summer 20and
researchers on that project are cuoifjedetermining whether the same high
effectiveness, lonterm response is observedien GonaCon iBooseredafter 6
months, 1 year, 2 years, or 4 years after the primer dose.

Application of a single dose of GonaGBguine to gathered or remotalarted wild
horses could be expected to prevent pregnancy in perhaes&nt tas0 percentof
mares for one yeaP0to 30 percentn the second yeaand less still for a third year.
Applying 1 booster dose of GonaCon to previotisated mares should leéal4 or
more years with relatively high rates (8percent of additional infertiity expected,
with the potential that some -gstunknown fraction of boostered mares may be
infertile for several to many years. There is no data to support speculatiowlingga
efficacy of multiple boosters of GonaGéuine; however, given it is formulated as
a highly immunogenic lortasting vaccine, it is reasonable to hypothesize that
additional boosters would increase the effectiveness and duration of the vaccine.

NewerthelessWarm Springs HMA is a large HMA (nearly 500,000 acras)l mares
there are not easily approachaliue to the limited approachabilty of the horses and
limited access within the HMA, horses would likely need to be gathered once again
for applcation of any booster doseof GonaCon.

The BLM is currently funding thee-immunization offreeranginghorses with
GonaConvaccine study cited above by Balard otherg2018)andis anxious to see
final resultsafter summer 2020Despite promisingearly results, BLM manages wild
horses in an array of HMAs with access limitations and with horses of varying
approachability andherefore mustcontinue toexplore the use of different methods
and techniques for loAgrm population growth suppression.

This alternative would not respond to the purpose and need for action described
above because it was specific to ovariectomy via colpotomy and tange
behavioral response after removing ovaries from the mare.

. Male Based Population Growth Suppressin using Vasectomy or Gelding
Vasectomy is a method of fertiity control that could be effective in reducing wild

horse and burro reproductive rates in some circumstances. In principle, this method
could be used as a part of herd management by itselfcanjaonction with other
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fertiity control methods. The use of vasectomy in wild or feral horses has been
addressed in pegeviewed scientific papers (e.g., Asa 1999, Scully et al. 2015,
Colins and Kasbohm 2016). Previous work has shown that vasectorf@ziag

horses contributed to some degree of reduction in female fertiity (Colins and
Kasbohm 2016). However, a general concern with +iased fertiity control for

wild horses is the expectation that female fertility rates wil not decline in direct
proportion to the fraction of maleseated (Garrott and Siniff 192Although

sterilization of dominant males may be an effective treatment to reduce foaling in a
small sample of bands selected from a population, this treatment might not limit
population gowth (Eagle et al. 1993). That is to say, mares in bands with a
vasectomized or gelded stalion can mate with multiple stalions and still get
pregnant. In contrast, femateased fertiity control (especially via spaying) leads to a
direct reduction in thexpected number of foals produced by a herderms of the
number of animals that would need to be sterilized to lead to a given reduction in
growth rates, spaying is expected to be a more effective form of fertiity control than
vasectomy or gelding.

Gelding could be a technique used in other HMiAdact,a similar orrange

behavioral outcomes study where a portion of the stalions were gelded is currently
being conducted in Utah (BLM Utah 201@)herefore, vasectomy and gelding are not
being consideed further in this EA becausigey would have substantially similar
effects to a study that is already in progress. Studying gelding or vasectomy of
stalions would not meet the purpose and need of this EA.

[ll. AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS

A. Introduction

This chapter details the affected environment, which is the baseline resource data
displaying current conditions of each identified resource with an issue (i.e., the physical,
biological, and resources) that could be potentially affecteahigyof the alternatives
discussed in chapter For example, in the affected environment sediwrwild horses

in this EA, thewild horseapparentinnual population growth ratesing 2016 and 2018
simultaneous doublebserver survey data was percent Without this baseline data

there can be no effective comparison of alternatives. The intent of this chapter is to give
enough information for the reader to compare the present with the predicted future
condition resulting from enactment of the projectiviiets (environmental effects,
discussed next), and for the decision maker to make an informed decision.

This chapter also details the environmental effects section, which is the analytic basis for
comparing the potential effects of enacting each ohffegnatives detailed in chapter II.
Direct effects are caused by the action and occur at the same time and place. Indirect
effects are caused by the action and are later in time or farther removed in distance but
are stil reasonably foreseeable. Forragke, in the environmental consequences

discussion fomwild horsesn this EA, results from thenodeling exercise for alternative

C, piodide a median average population growth rate in 5 years of 5.8 percent with a
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total population of 132 horses by 20J2%is means that by spaying up to 33 mares (~68
perceniof the adult mare population), the population growth rate would drastically
decrease from the estimated @& centdescribed in the Wild Horses affected
environment section.a

Cumulative effects anhiose impacts resulting from the incremental impact of an action
when added to other past, present, or reasonably foreseeable future actions (RFFA),
regardless of what agency or person undertakes such other aRfidss include those
Federal and nefederal activities not yet undertaken, but sufficiently likely to occur, that
a responsible official of ordinary prudence would take such activities into account in
reaching a decision. These Federal andfaderal activities that must be taken into
accountn the analysis of cumulative impact include, but are not limited to, activities for
which there are existing decisions, funding, or proposals identified by the BLM. RFFAs
do not include those actions that are highly speculative or indefifiitere are nd&nown
RFFAs outside of routine maintenance and regularly permitted activities planned within
Warm Springs HMA.

. Identified Resource with Issue

Issues are analyzed wign
i analysis is necessary for making a reasoned choice from among the alternatives
(e.qg., is there a measurable difference between the alternatives with respect to the
issue?);
1 the issue identifies a potentially significant environmental effect; or,
1 public interest or a law or regulation dictates that effects should be displayed.
Throughpublic scoping and comment periods on previous propotesBLM Burns
District IDT has reviewed and identified issues affected by the alternatives.

1. Wild Horses

The folowing issues are addressed in this section.

1 Whatare the anticipated complications and rate of complications associated
with the ovariectomy via colpotomy procedure?

Would the mare continue to have an estrus cycle following this procedure?

What would behe anticipated longerm effects (i.e. body condition and

survival rate) of the surgical procedure on mares?

1 What are anticipated onange effects on herd dynamics (such as,
reproductive behaviors, harem band structure, and spatial ecology) following
therelease of spayed mares?

1 What are the anticipated effects on bone histology after ovariectomy?

1 Whatare the anticipated effects of PZP vaccine on the mare and her
behavior?

1 How would the alternaters contribute to achieving AML and affect the ability
of theWarm Springs HMA wild hordeerd to continue to grow

T
T
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1 How would the alternatives contribute to the maintenance of genetic diversity
of the Warm Springs HMA wild horses?

1 What are the potential risks of radio collaring wild horses and how would
BLM ensure the animals would not be injured?

1 Whatare the anticipated effects of each alternative on the population growth
rate of wild horses in the Warm Springs HMA?

1 How would the alternativestect the frequency of gathers to remove excess
animals?

. Affected Environment T Wild Horses

Herd Management Planning and Land Use Plan Allocations

In 1979, the first Warm Springs Equine Herd Management &i&&A) Plan was
written to Aprotect, ma n a g eign ofovddnt r o | a
horseson the Warm Springs Herd Management Area on a continuing basis in
coordination with forage, soil, watershed, wildlife and recreation resource
values. 0 The plan outlines the area the
acres of public, State, and privateda. It also discusses the construction of the

eastwest division fence in fall 1977, existing inventory records, history and

influence of horse type on the horses living in the HMA, gather records, resource

data, and grazing capacity. The plan providethiden the horse type and color
present in the area. AHorses are of dom
and past presence of Shetlands in the area, crossbreeding has occurred and these
vary in size. Draft horse bloodlines are also apparentnwitie herd. Color varies

greatly within the horse herd, from palominos, buckskins, bays, appaloosa, sorrels

and browns. Crossbreeding between Shetlands and the other horse type have

reul t ed i n pai n(pp 10W). fTHe iplan recdmenendied and 0

objective to maintain &erd of 111 to 202 horsép. 15).

The Drewsey, Andrewsaind Riley Management Framework Plan (MFP)
Amendment (1987) resulted in an LUP decision that affrmed the AML in Warm
Springs HMA at 111 to 202. Following this LUP amendment, an update to the
Warm Springs HMA Plan occurred in December 1987. This plan skt an
objective to hendafllito201lwid horsegp.8)b | e

Finally, the Three Rivers RMP/ROD (1992) reaffirmed the AML for Warm

Springs HMA at a total AML of 111 to 202 animals. A management actiorr (p. 2

45) call ed tsdoramédamra gf@4 head in the west side of the

Warm Springs HMA. The allocation of forage for burros is within the total
allocation for t hWhenWiacussing®ynm manggemernt, ¥ha . o
procedures tanplement portion of this same RMP secttates At he mi ni mu
management number wil/ be maikhbureos ned at
within the total AML allocationprovidesa wild horse AML of 96178.
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Wild Horses of Warm Springs HMA

y ur'ic‘i”in WaFm Sprlng; HMA.

Figure Il -1: Examples of conformation and varéty of color fo

Inventories and Estimated Annual Population Growth Rates

From 1978 to present, 18 inventories of the HMA have been completed
(Appendix F: Inventory, Gather and Release History since 19ata from these
inventories and wild horse gathers have helped define the needs of current and
future horse population management. The most recent June 2018 aerial survey
was conducted using the simultaneous deabf&erver method (Lubow 2016)
recommended by BLM policy (BV 2010, IM 2016057) and discussed in a
recent NRC review (2013,0p42 43). During this survey, 677 adult horses and
154 foals were observed. Sightability bias correction was then applied to the raw
counts. This USGS unpublished data (2018) analysima&tstdl the sighting
probabilties for horses with the raw counts corrected for systematic biases
(undercounts) that are known to occur in aerial surveys (Lubow and Ransom
2016). These results included confidence intervals (which are measures of
uncertainty)associated with the estimated population sizes. The USGS
unpublished data (2018) provided an estimated population size of 694 adult
horses and 158 foals at the time of the survey. Of the total number observed
during the June 2018 survey, only 5 adult Bera/ere outsel the HMA

boundaries (Appendis, June 2018 Warm Springs HMA SuryeySGS

unpublished daja

Warm Springs HMA was also surveyed2016 (AppendixH, Statistical Analysis
for Warm Springs Horse Survey, Lubow 2016)ng the simultaneous double
observer method. The 2016 suneastimated 513 adult horses in October 2016.
The June 2018 survey estimated 694 adulsémUsing the results from each of
these surveys, calculations apparehannual population growth raitelicate a
rate of16 percent This growth rate is based on oryyears of data and on
years of growth andherefore could vary over time as climatic and
environmental conditions change. For example, droaghtd impact population
growth rates whe waterand forageavailability is limited, causing adults and
young foals to travel longer distances to watdiich often reduces body
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conditions and influences maintenance of pregnancy and foal survival rates
(Dawson and Hone 2012Pregnancytatus of marewas collected by ultrasound
and palpationfoliowing the October 2018 gathandis a perfect example of this.
The 2018 Warm Springs HMA Gather Summary natbserved apparent body
condition score$or horses captured statind,[ h ] o r €a&ssWafmrSprings
[allotment] were generally closer to BCE64 while horses from West Warm
Springs [allotment] were closer td R This is assumed to be due to distances
travelled to water as there is ample feedin both allotments but with fewer water
t Based onevatdr maiiorthg@ events during the summer
of 2018, it was apparent that horses on the west side of the HMA were traveling
greater distances to the limited water sources avail@hleng the October 2018
gather, horses ptured were marked to indicate which general area of the HMA
they were gathered frgneast, middle, or westhe tablebelow provide data by

sar ces on

HMA location showing results of pregnancy status checks.

Table lll-1: Pregnancy status checks by HMA location

Location in HMA
During October PregnancyRate
2018 Gather
#
Pregnant Total Mares | % Pregnant
East 84 115 73%
Middlet 48 75 64%
West 71 124 57%

Allotment division fence.

1 Middlemeans horses found with#i-3 miles of the East and West Warm Springs

Most wild horse HMAs have estimated annual population growth rates at 20
percentor higher as acknowledden the NRC review (2013)hatrecognized that
adequate studies conducted on the population growth rate afofieeng horses
Aclearly dem

on western
20 percent

rangel ands
even

or

have

higher

ar e

Thsal i zed

HMA typically has ample forage available yeaund and there are very few
natural predators in the area, periods of drought causing limited water are the
main limiting factor in the HMA. During periods without drought, it would be
anticipated that the analipopulation growth rate would be higher than the 16

percentcalculated frononly 2016 to 2018 when drought was present.

HabitatComponents

Warm Springs HMA lies in the northern Great Basin with dominant plant
communities consisting pbut not limied to,Artemisia tridentatdridentata
(basin big sageArtemisia tridentata wyomingengid/yoming big sage)
Artemisia arbusculdlow sage)Pseudoroegneria spicatsp.spicata(bluebunch
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wheatgrass)k-estuca idahoens{gdaho fescue Elymus elymoide@quirreltai),

Poa secund#&Sandberg bluegrasshchnatherum thurberianuni(hur ber 6 s
needlegragsLeymus cinereudasin wildrye) and a multitude of forb species
Approximately 75 percent of the HMAGsSs ecologica
cold plaeaus and uplands in thei I inch precipitation range with the dominant
vegetation of big sagebrush and perennial grass species. Approximately 20

percent of the HMA falls under the cold plateaus and uplands in & IGch

precipitation range with lovgage and perennial grasses as the dominant

vegetation. The remaining five percent is variablependent on the soil type

inclusion, and does not affect vegetation communities within the HMA.

Habitatfor wild horses is comprised of four essential comptmdforage, water,
cover, and space. These components must be present within the HMA in
sufficient amounts to sustain healthy wild horse populations and healthy
rangelands over the long term-@¢4061 2010, chapter 3). The key indicator of

an escalating pblem is a decline in the amount of forage or water available for
wild horse use, which results in negative impacts to animal condition and
rangeland health, causing horses to seek resources outside the HMA boundaries.
Causal factors are normally droughtamimal numbers in exceeSAML (H -

47001 2010, 4.7.1)Within the Great Basin, drought conditions are common and
as discussed above/ater is the main limiting factor within Warm Springs HMA.

In Oregon in 20092014 and 2018drought conditionsaffected water availability

in several HMAs. In 2014, an emergency gather was conducted to remove
imperiled animals from a portion of Palomino Buttes HMA where water was
unavailable, but not before several died from water starvation or were euthanized
as an act of mercy. Also in 2014, due to severe drought, emergency water hauling
for wild horses was conducted in the East Warm Spriptment portion of the
HMA; this action is thought to have saved approximately 80 horsdete

summer 2018, water becanmadequate to support a subset of the wild horse
population in the western portion of Warm Springs HMA causing BLM to haul
water to sustain a population of approximately 236 animals to prevent loss.
Extreme water scarcity does not happen each year hatasnnual concern. The

four essential habitat components (water, forage, canerspace) for wild horses
Amust be present within the HMA in suff
horse and burro populations aM#a0Beal t hy
1, 2010, p. 12).

There are large areass(great aS air miles across) of this HMA that remain
ungrazed by both livestock and horses due to their distance from water sources.
When adequate water is available, wid horses have been obsenedéd b
dispersed across the HMA. With the severe drought the region has seen in recent
years, the wild horse use areas grew smaller and became more concentrated
around the limited water sources that remained. This was the same for the use
areas of livestdc and native ungulates. Limited resources and an overpopulation

of wild horses can lead to competition for available resources with other users of
the land (such as wildlife and permitted livestock, as summarized by Chambers et
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al. 2017). Mclnnis and Vavrid987) found at least 88 percent of the mean annual
diets of horses and cattle consisted of grasses; therefore, there is potential for
direct competition for forage. However, dietary overlap is not sufficient evidence
for exploitative competitions (Cowlednd Futuyma 1971), and consequences of
overlap partially depend upon availability of the resource (Mclnnis and Vavra
1987). Site observations indicate wild horses wil typically use range farther from
water than cattle and that adequate forage remaailale in the major wild

horse use areas. Miller (1983) found that wild horses generally stay within 4.8 km
(2.98 miles) of a water source during the summer, while Pellegrini (1971) found
wild horses will roam up t@ miles from water before returning, dutlampson

and others (2010a) found that horses may move back and forth 10 miles per day
between forage and water. Green and Green (1977) found wild horses range from
three to seven miles from a water source, but the distance is related to forage
availabilty. When water and forage are available together the range wil be
smaller, and when they are not available together wild horses concentrate in areas
of ample forage and travel further distances to water (Green and Green 1977, as
cited in Miller 1983). Neegrtheless, horses can only travel so far before their
condition or the condition of their young is affected. Research has also shown
when wild horses have to share water sources with cattle and antelope, there is
direct competition (Miler 1983). When rasces become scarce, whether due to
drought or overpopulation, resource concentration can create an aggregation of
animals where direct contact between competing species is more common,
increasing the likelihood of interference behavior (Valeix etal. 28@#%o0od et

al . 2011, Gooch et al. 2017). AFer al h o
dominant in their social interactions with native Great Basin ungulates, due to
their | arge sizeé and often aggressive

1985) . by P&y andd others (2015) and Hall and others (2016a) confirms
this. In a study of interactions with desert bighorn sh€aps(canadensis

nelson), domestic horses were experimentally placed near water sources, which
resulted in no direct aggression; rewer, the mere presence of horses resulted in
a 76 percent decline in bighorn use of water holes at those locations (Ostermann
Kelm et al. 2008, Gooch et al. 2017). Gooch and others (2017) investigated the
interference competition between pronghorn aneelapd feral horses at water
sources within the Great Basin, particularly the Sheldon National Widife Refuge
(NWR), which is approximately 100 mies south of Warm Springs HMA. They
found that nearly half of the pronghorn/horse interactions observed egaéve

and resulted in pronghorn being excluded from the water source as a result of
horse activity (Gooch etal. 2017). Although they did not measure the
consequences of these interactions on pronghorn antelope water consumption and
fitness,becaus@bou 40 percent of interactions resulted in pronghorn antelope
exclusion from water, these pronghorn/horse interactions are likely associated
with some costs of fleeing (the cost of leaving the water source prematurely and
the energy expended on departurdd flamd Dill 2002) for pronghorn antelope
(Gooch etal. 2017). These effects could have detrimental impacts on pronghorn
fitness and population dynamics, particularly under adverse conditions when
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surface water availability is limited and monopolized bysksr(Gooch et al.
2017).

Overall, forage availability has not been an issue in this HMA; therefore, if
adequate water is available yegaund then horses and burros will maintain
adequate body condition. However, BLM has observed the impacts of limited
water on wild horses and burros as welhasve wid ungulates in the area.

During the Severe Drought (designated by the National Oceanic and Atmospheric
Administration (NOAA)) in 2014, wild horses and burros were forced to
congregate closer to the fewmaining water sources in the HMARvestock
permittees (who were authorized less than 50 percent active use that year) had
been ordered to remove all remaining livestock from the impacted area, and
cooperative agreements were being exercised to operdgetavpiovide water to
horses in the absence of livestock. In an effort to avoid the need for emergency
removals or large scale mortality, Burns District began hauling water to an
existing waterhole and temporary troughs where approximately 80 wild horses
were congregating. Atthe time, the potential for wid horse mortality was high.
DuringOr egon Depart ment Q@DFW) Bummér 2044nflghtswi | d 1 i f
to check antelope composttion, they noticed congregations of antelope near the
same dwindling watesource as the horses; this was the only remaining water for
miles.

The Wild Horse and Burro Management Handbook explains that to maintain a
thriving ecological balance fan adequat
present within the HMA to sustainiwd hor se and burro numbe
(H-47001, 2010). The Merck Veterinary Manual (accessed June 22, 2017) states

that A[w]ater requirements depend | arge
physical activity being performed, nature of the feed, andiglbg& status of the
horse. o The manual suggests the mini mum

per 100 pounds of weight, with the average daily intake being closer to 0.65
gallon per 100 pounds. The manual also recognizes this will increase under
spedfic conditions, such as sweat loss, increased activity, and lactation, with the
increase being as much as 200 percent, up to 1.3 gallons per 100 pounds per day.
Wild horses within the Warm Springs HMA range from 950 to 1,300 pounds.
Assuming an average wét of 1,125 pounds, horses within Warm Springs HMA
require a minimum daily water intake of 4.5 gallons, with an average daiy intake
of 7.3 gallons, but the requirement may be as high as 14.6 gallons. This water
requirement ranges from about 432 gallges day at low AML for horses (96
animals) and using only the minimum amount of water, to almost 2,599 gallons
per day at high AML for horses alone (178 animals) and requiring a water intake
200 percent above average. Over the course of a year, thigtearsl a range of
157,680 gallons of water (minimum) to 948,635 gallons of water (maximum),
plus use by burros. The maximum water requirements would be even higher for
the HMA when horse and burro numbers exceed the AML.
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The information provided abowvelated to forage and water resources and the
effects to wild horses and other species using these sametimes limited,
resourceslescribes the primary neéat longterm management of large ungulate
populations (including wild horses) within appropgiananagement levels. For

wild horses, management techniques that slow annual population growth allowing
for an exension of theperiod between events whadditional management

actions are necessary to maintain a thriving natural ecological balance and
multiple-use relationship on public landsecritical for longterm management of
the species.

Gathersand Current Population Estimate

The most common wild horse and burro management actions that have occurred
in Warm Springs HMA are gathers, whicledo be done when the herd surpasses
the maximum established AML number and when monitoring data (census,
utilization, use supervision, etc.) indicate that a thriving natural ecological balance
would be disrupted. Depending on reproductive rates, resuisgeland

monitoring data, funding and efainge holding space, horses and burros within

the HMA have typicaly been gathered with removals to low AML on a four to

five year cycle. The Warm Springs wild horse population has been gatttered
times snce 178, most recently in 2018ee Appendid-, Inventory, Gather and
Release History since 1972)he October 2018 gather captured a total of 845
horses, leavingan estimateé 30 remaining on the range uncaptured.

A majority of the horses gathered in 20&&ibited saddle horse conformation
with color phases including many appaloosa, roans,-eq@ys, buckskins, duns
bays, sorrels, blacks, apihtos. Horsesgatheredanged fromvery thin to fleshy
body cndition (body condition scose€i 7, Henneke 1983).

It is worth noting here that more recent surveys (i.e. 2016 and 2018) likely
provide the more accurate estimates of herd 3iae BLM used the results from

the simultaneous doublebserve surveys conducted in 2016 and 201Bone
compares the estimatgubpulation from the 2018 survey with the number of wild
horses actually on the range in October 2018 based on gather results (845
captured plus 30 remaining = 875), the result is, th&act the estimated

population size was approximately 23 horfmserthan the actual number on the
range. As a percentage, this bias could be expressed as 23/845, or about 2.7
percent Currentestimation methods appear to be quite accurate, relative to most
wildiife aerial survey methods.

Genetic Analysis
Genetic angbis of the Warm Springs wild horse hdvals not yet been completed
with samples collected following the 2018 gather. Past genetic analysis has been

completed by E. Gus Cothran from Texas A&M University using blood samples
collected from 56 horses duringet 2001 gather and using hair samples collected
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from 83 horses during the 2010 gather. Genetic analysis was not conducted or
required to have been conducted for the 2006 gatladale 111 -2 is a summary of
the two genetic reports within the Warm Springs Allssociated with the 2001
and 2010 gathers. As described in BLM Manuad 01, WHB Management
Handbook, Section 4.4.6.2, Interpreting Genetics Data, the observed
heterozygosity Hl0) is a measure of how much diversity is found, on average,
within individual animals in a wild horse herido is insensitive to sample size,
although the larger the sample, the more robust the estiriatalues below the
mean for feral populations are an indication that the wild horse herd may have
diversity issues. Herds WwitHo values that are one standard deviation below the
mean are considered at critical risk; critical risk levels are shown in taifte 11|
below. TheFis is the estimated inbreeding levé&is levels greater than 0.25 are
considered critical level and sugd®e of an inbreeding problem.

Table llI-2: Warm Springs HMA 2001 and201@eneticdiversity measurescomparison

Warm Springs HMA - GeneticDiversity Measures
Ho Fis

2001 (blood samples) 0.387 -0.038
Critical Level (blood) 0.309 >0.25
Wild Horse Mean 0.360 -0.035
Standard Deviation 0.051 0.118
Domestic Horse Mean 0.371 -0.014
Standard Deviation 0.049 0.065
2010 (hair samples) 0.766 0.015
Critical Level (hair) 0.660 >0.25

Wild Horse Mean 0.716 -0.012
Standard Deviation 0.056 0.071
Domestic Horse Mean 0.710 0.012
Standard Deviation 0.078 0.086

*Data derived from Cothran 2002 and Cothran 2011.

Following the 2001 gather, Cot hran (200:
in the Warm Springs herd was above the average for hiargesh individual

variation and population diversityé [ an
Springs herd is of mixed origins. o | n t
(2002) noted that ANo actions are indic:
marmgement | evels are high enough to mini

Genetic similarity results following the 2010 gather indicated a herd with mixed
ancestry (Cothran 2011). Cothran (2011) summarized that the gdnetisity of
this herd, in generak on the high side but there was a high percentage of
variation at risk, heterozygosity levels had declined since 2001f-ianélues
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went from an excess to a deficit. ACo
diversity 1is in Reanmendaians s(a@€dthahbecause 2 0 1
diversity levels were high enough, no action was needed at that point, but that the
herd should continue to be monitored closely due to the high proportion of rare
aleles and the apparent trend of declingfigersity. It is notable that this herd had
undergone a number of gathers to low AML, but still had higher than average
heterozygosity measures in both 2001 and 2010. Since the 2010 genetic sampling,
the herd has increased exponentially; such population growth tepdsserve

genetic diversity.

mp :
1)

Other available information also points to the conclusion that the wild horse herd
in the Warm Springs HMA contains adequate levels of genetic diversity, and that
the genetic information there is shared with a number @rd@hM-managed

herds.A large-scale assessment of relatedness between-Blkaged herds,

based or-stvalues from a very large sample of wild horses in a majority of
HMAs, indicated that the herd in the Warm Springs HMA is not highly
distinguishable fromtbher BLM-managed herds in Oregonijth pairwise Fst

values being 0.15 or lower (AppendixoF NRC Review 2018 Such low Fst

values are indicative of low genetic differentiation between herds, which could be
aresult of shared ancestry and/or recent gemgérchange. In a study of

genetics in théJ.S. Forest Servicd JSFS managed Big Summit Wild Horse
Territory (Deshpande et al. 2019), five privatelyned mustangs that were
originally from Warm Springs HMA had genotypes indicating a high level of
mtDNA diversity in the sample. In that study, inbreeding coefficient (Fis) values
were low for all BLMmanaged HMAs that were sampled (Warm Springs HMA,
Beatys Butte HMA, Jackies Butte HMA, South Steens HMA, Kiger HMA), and
for the Murderers Creek Joint Managemh Area, based on limited samples of
privatelvowned mustangs from those areas (Deshpande et al. 2019).

. Environmental ConsequenceisWild Horses
(1) Effects Common to Alliternatives

Results of WinEquus Population Modeling

WinEquus Wid Horséopulation Model (Jensen 1993) is thedeling
programcurrentlyavaiable to BLM Permanent infertility (e.g. spaying) is
not an option in the curremodeling program which only allows for 4 years
of fertility control treatment before the effectivenegsars off For this
reasonand n order to compareesults oftreatments in the three alternatives,
each alternative was modelled only through 202% attached Appendik
Warm Springs HMAWINEquus Simulations explains the WIinEquus
parameters for mode run for each alternativeResults of thesenodeling
simulations provide estimates of average population growthpetgeced
year ofnext gatherand estimated population in 2025 for each alternative.
This is all important information, speciffically étf\verage Growth Rate in 5
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Year® a1l or 2 percent difference between alternatives can translate into a
big difference on the ground over time.

The Wild Horse and Burro Management Handbook4{#8G1, 2010, p. 28)
explains thatin objective of thenodeling is to identify whether any of the
woul d

alternatives

be

i kely

t o

cause

number of stochastic factors (varying environmental conditions). None of the

simulations

population or

run

i nfl

t hrough
ue nc edgstaih. h e

Table Ill-3: WinEquus population modelingcomparisontable

t heh omaode It hfeor

populatio

Awg.
Growth P rgl'g)étt ed Est. Pop.
Rate in 5 Geither Sizein 2025
Years (%)
Alternative A: No Action (2020i 2025) 18.6 2024 226
Alternative B: Proposed Action
USGS OnRange Study, | €ontrolSegment 23.7 n/a n/a

2020 2022 Treatment Segment 14.2 n/a n/a

Post Study, .

2023 2025 Herd Segments Combinel 5 2023 432
Alternative C (2020i 2025) 5.8 2027 2028 132
2End of USGS omrange behavioral studiiatbegan over high AML to accommodate study design.

b Alternative C does not exceed high AML78) until ater 2025, likely between 2022028.

Transport

Eachalternative requirethe sorting, handingand transport of wild horse

back to the HMADuring transport, potential effects to individual animals can
include stress, as well as slipping, faling, kicking, biting, or being stepped on

by another animal. The intensity of theféects varies by individual and is

indicated by behaviors ranging from nervous agitation to physical distress. It
is rare for horses to be seriously injured or die during transport, especially

when BLM has selected individuals in good health and bodgit@on to be

returned to the HMA. In the event that an animal is sdyiongired, they
would be humanely euthanized using methods under the guidelines in IM

2015070, or updated policy.

To minimize potential for injuries from fightingluring transporthorses are
typically transportedvith stalions separate from mares, or with only one
stalion with several mare$ransport back to various locations in Warm

Springs HMA shouldtake 3 4 hours, with the potential fahortdelays
caused by instances sug$ flat tires
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(2) Alternative A:No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemen®lans for Warm Springs HMA)

WinEquus Simulation

A simulation was run in the WinEquus populatiomodeling program for the

no action alternative which includes treatment of mares with PZP vaccine
before releasdresults from thisnodeling exercise provide a median average
population growth rate of 18.6 percent with a total population of 226 horses

by 2025.The model shows AML being esededn 2024 These results

indicate the need for a gather to remove excess wild horses approximately 4 to
5 years following the restablishment of AML on the range and PZP
treatments. This alternative does metlucethe frequency of gather events.

Porcine Zona Pellucida (PZP) Vaccine

Up to 33 mares would be released to the HMA after being treated with PZP
vaccine, in accordance with BLM IM 20@®0, Populatiofevel Fertility
Control Field Trials: Herd Management Selection, Vaccine Application,
Monitoring and Reporting Requirements. Mares would be treated with the 2
injection liquid PZP (ZonaStdd; Science and Conservation Center, Bilings,
Montana) or the PZR2 vaccine pellets.

PZP vaccines have been used on dozens of horse herds by the Nraidnal
Service, USFS BLM, and Native American tribesnd its use is approved for
free-ranging wild horse herds. Taking into consideration available literature
on the subject, the National Research Council concluded in their 2013 report
that PZP was one dhe preferable available methods for contraception in wild
horses and burros (NRC 2013). PZP use can reduce or eliminate the need for
gathers and removals (Turner etal. 1997). PZP vaccines meet most of the
criteria that theNRC (2013) used to identify proising fertility control

methods, in terms of delivery method, availability, efficacy, and side effects.
It has been used extensively in wid horses (NRC 2013), and in feral burros on
Caribbean islands (Turner et al. 1996, French et al. 2017). PZP igeiglat
inexpensive, meets BLM requirements for safety to mares and the
environment, and is produced as ZonaStaan EPAregistered commercial
product (EPA 2012, SCC 2015), or as PZE which is a formulation of PZP

in polymer pellets that can lead taader immune response (Turner et al.
2002, Rutberg et al. 2017jiNatived PZP proteins can be purified from pig
ovaries (Liu etal. 1989). Native PZP produced at different times or in
different laboratories may vary in the strength of immune responselitiey
(Turner 2018). Recombinant ZP proteins may be produced with molecular
techniques (Gupta and Minhas 2017, Joone etal. 2017a, Nolan et a). 2018
can easily be remotely administered in the field in cases where mares are
relatively approachable. ¢ of remotely delivered (dagielivered) vaccine is
generaly limited to populations where individuahimals can be accurately
identified and repeatedly approached within 5€tens(BLM 2010).
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Underthis alternative the BLM would apply PZR22 and/or ZonaStad to

mares returned to the HMMoth forms of PZP can safely be reapplied as
necessary to control the population growth raténough a second treatment is
not proposed under this alternative. Neverthelegs) with repeated booster
treatments of PZP, it is expected that most mares would return to fertility,
though some mares treated repeatedly may notP@BeDirect Effects

below). Once the population is at AML and population growth seems to be
stabilized, B.M could use population planning software (WinEquus II,
currently in development by USGS Fort Colins Science Center) to determine
the required frequency of teeating mares with PZP.

The BLM currently uses two PZP formulations for fertiity control aflw

horse mares, ZonaStht(PZP Native) and PZR2.In keeping with the EPA

registration for ZonaSted (EPA 2012; reg. no. 86838, certification

through the Science and Conservation Center in Biliidentana is required

to apply that vaccine to eqesidWhen applying native PZP (i.e. ZonaS#t

first the primer with modified Freund®
the booster with Fr eundid6bsveeksidateo mpl et e &
Preferably, the timing of the booster dose is at lea®twlecks prior to the

onset of breeding activity. Following the initial 2 inoculations, only annual

boosters are required. Theocedures to be followed for application of PZP

are detailed irthe standardoperating procedures fopopulatiorrlevel Porcine

Zona Rellucida fertility control treatmentsn IM 2009-090 P opulatiorL_evel

Fertiity Control Field Trials: Herd Management Area Selection, Vaccine

Application, Monitoring and Reporting Requiremeigppendix J).

For theadministration of thé>ZP-22 formulation, each released mare would
receive a single dose of the twear PZP contraceptive vaccine at the same

time as a dose of the liqguid PZP vaccine with d i f i e d Cofpleeeund 6 s
adjuvant The pellets are applied to the mare with a larggyganeedle and

jab-stick into the hip. Athough PZR2 pellets have been delivered via darting

in trial studies (Rutberg et.&017), BLM does not plan to use darting for

PZP-22 delivery in this HMA until there is more demonstration that 22P

can be redibly delivered via dart. Thereforejld horsesmust be gathered for

each application of this formulation.

PZP Direct Effects

The historically accepted hypothesis explaining PZP vaccine effectiveness

posits that when injected as an antigen in vaccinesPP causes t he mai
immune system to produce antibodies that are specific to zona pellucida
proteins on the surface of that mareods
eggs surface proteins (Liu et al. 1989), and effectively block sperm binding

and fetilization (Zoo Montana 2000). Because treated mares do not become
pregnant but other ovarian functions remain generaly unchanged, PZP can

cause a mare to continue having regular estrus cycles throughout the breeding
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season. More recent observations stippaomplementary hypothesis, which
posits that PZP vaccination causes reductions in ovary size and function
(Mask et al. 2015, Jooné et al. 2017b, Joone etal. 2017c, Nolan et al. 2018b).
Antibodies specific to PZP protein do rebssreactwith tissuesoutside of

the reproductive system (Barber and Faytiesken 2000).

Research has demonstrated that contraceptive efficacy of an injected liquid
PZP vaccine, such as ZonaSthtis approximately 9@ercentor more for
mares treated twice in one year (fer and Kirkpatrick 2002, Turner et al.
2008). The highest success for fertiity control has been reported when the
vaccine has been applied November through February. High contraceptive
rates of 9Qpercentor more can be maintained in horses that aretboes
annually (Kirk@trick et al. 1992) Approximately 60percento 85 percentof
mares are successfuly contracepted for one year when treated simultaneously
with a liquid primer and PZR2 pellets (Rutberg et al. 201Application of
PZP for fertility control would reduce fertiity ira large percentage of mares
for at least one year (Ransom et al. 2011).

The contraceptive result for a single application of the liquid PZP vaccine
primer dose along with PZP vaccine pellets (P2, based on winter
applications, can be expected to fall in the approximate efficacy ranges as
follows (based on figure 2 in Rutberg etal. 2017). Below, the approximate
efficacy is measured as the relative decrease in foaling rate for treates,
compared to control mares

Table Il -4: Results for single application liquid PZP along with PZP pellets

Year 1 Year 2 Year 3
O (developng fetuses | ~30' 75% ~20'50%
come to term)

If mares that have been treated with PZPvaccine pellets subsequently
receive a booster dose @ther the liquid PZP vaccine or the R2P vaccine
pellets, the subsequent contraceptive effectis apparently more pronounced
and longlasting. The approximate efficacy following a booster dose can be
expected to be in the following ranges (based ondigtin Rutberg et al.
2017).

Table Il -5: Results of treatmentwith PZR22 pellets followed by a booster dose
Year 1l Year 2 Year 3 Year 4

0 ~50"90% ~55 75% ~40' 75%
(developing
fetuses
come to
term)

The efficacies noted above, which are based on rasuRstberg et al.
(2017), call into question population and economic models that assume PZP
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22 can have an 8sercentefficacy in years 2 and 3 after immunization, such
as Fonner and Bohara (2017).

The fraction of mares treated in a herd can have a &ffget on the realized
change in growth rate due to PZP contraception, with an extremely high
portion of mares required to be treated to prevent populeti@i growth

(Turner and Kirkpatrick 2002). Gather efficiencgrely exceesl85 percent

via helicogger, and may be less with bait and water trapping, so there would be
a portion of the female population uncaptured that is not treated in any given
year. Additionally, some mares may not respond to the fertiity control
vaccine, but instead wil continue toal normally.

Reversibility and Effects on Ovaries

In most cases, PZP contraception appears to be temporary and reversible, with
most treated mares returning to fertility over time (Kirkpatrick and Turner
2002). The NRC (2013) criterion by which PZP is not optimal for wild horse
contraception was duratior.he ZonaStaH formulation of the vaccine tends

to confer only one year of efficacy per dose. Some studies have found that a
PZP vaccine in londasting pellets (PZR22) can confer multiple years of
contraception (Turner et al. 2007), particularly wheosbered with

subsequent PZP vaccination (Rutberg et al. 2017). Other trial data, though,
indicate that the pelleted vaccine may only be effective for one year (J.

Turner, University of Toledopersonalcommunication).

The purpose of applying PZP treatrh@&nto prevent mares from conceiving

foals, but BLM acknowledges that lotgrm infertility, or permanent sterility,

could be a result for some number of wild horses receiving PZP vaccinations.

The rate of longerm or permanent sterility following vaceiions with PZP

is hard to predict for individual horses, but that outcome appears to increase in
likelihood as the number of doses increases (Kirkpatrick and Turner 2002).
Permanent sterilty for mares treated consecutivély years was observed by
Nufiezand otherg2010, 2017). In a graduate thesis, Knight (2014) suggested

that repeated treatment with as few as three to four years of PZP treatment

may lead to longeterm sterilty, and that steriity may result from PZP

treatment before puberty. Repeatiedtment with PZP letb long-term
infertility in Przewalskids horses rec
(2012) However, even if some number of mares become sterile as a result of

PZP treatment, that potential result would be consistent withathteace ptive

pur pose that motivates BLMG6s potenti al

In some mares, PZP vaccination may cause direct effects on ovaries (Gray and
Cameron 2010, Jooné et al. 2017b, Jooné etal. 2017c, Joone et al. 2017d).
Jooneand otherq2017a) notedeversible effects on ovaries in mares treated

with one primer dose and booster dose. Jamiotherg2017¢) documented
decreased anullerian hormone (AMH) levels in mares treated with native

or recombinant PZP vaccines; AMH levels are thought tarbedicator of
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ovarian function. Becheend otherg2013) found that ovarian function was
affected by the SpayVac PZP vaccination, but that there were no effects on
other organ systems. Maskd otherg2015) demonstrated that equine
antibodies that re¢ad from SpayVac immunization could bind to oocytes,

ZP proteins, follicular tissues, and ovarian tissues. It is possible that result is
specific to the immune response to SpayVac, which may have lower PZP
purity than ZonaStat or PZE2 (Hall et al. 2016). However, in studies with
native ZP proteins and recombinant ZP proteins, Jamaeotherg2017a)

found transient effects on ovaries after PZP vaccination in some treated
mares; normal estrus cycling had resumed 10 months after the last treatment.
Spay\Vac is a patented formulation of PZP in liposomes that led to multiple
years of infertiity in some breeding trials (Kilian et al. 2008, Roelle et al.
2017, Bechert and Fraker 2018), but unacceptably poor efficacy in a
subsequent trial (Kane 2018). Kirkpek and otherg1992) noted effects on
horse ovaries after three years of treatment with PZP. Observations
Assateagudsland National Seashore indicate that the more times a mare is
consecutively treated, the longer the time tajorefertiity returns,but that
evenmarestreatedsevenconsecutiveyearsdid eventually return to ovulation
(Kirkpatrick and Turner 2002). Other studies have reported that continued
applications of PZP may result in decreased estrogen levels (Kirkpatrick et al.
1992) but that decrease was not biologically significant, as ovulation remained
similar between treated and untreated mares (Powell and Monfort 2001).
Bagavaniand otherg20®) demonstrated -Cell clusters on ovaries, but no

loss of ovarian function after ZPgtein immunization in macaqueSkinner

and otherq1984) raised concerns aboBRtZP effects on ovaries, based on their
study in laboratory rabbits, as did Kaur and Prabha (2014), though neither
paper was a study of PZP effects in equids.

Effects on Exighg Pregnancies, Foals, and Birth Phenology

If a mare is already pregnant, the PZP vaccine has not been shown to affect
normal development of the fetus or foal, or the hormonal health of the mare
with relation to pregnancy (Kirkpatrick and Turner 2008)s possible that

there may be transitory effects on foals born to mares or jennies treated with
PZP.In mice, Saccand otherg1981) found that antibodies specific to PZP

can pass from mother mouse to pup via the placenta or colostrum, but that did
not apparently cause any innate immune response in the offspring: the level of
those antibodiesvasundetectable by 116 days after birth. There was no
indication in that study that the fertiity or ovarian function of those mouse
pups was compromised, norB&M aware of any such results in horses or
burros.Unsubstantiated speculative connections between PZP treatment and
ffoal stealing has not been published in a peeviewed study and thus

cannot be verifiedifoal stealing)y where a neaterm pregnant ma steals a
neonate foal from a weaker mare, is unlkely to be a common behavioral result
of including PZP treatedhares in awild horse herd. McDonnell (2012) noted

that nAfoal stealing is rarely observed
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conditions and sytfcr oni zation of foaling, 0 such

conditions are not likely in the wild, where pregnant mares wil be widely
distributed across the landscape, and where the expectation is that parturition
dates would be distributed across the radrfoaling season. Similarly,

although Nettles (1997) noted reported stillbirths after PZP treatments in
cynomolgus monkeys, those results have not been observed in equids despite
extensive use in horses and burros.

Onrange observations from 20 yearsagpplication to wid horses indicate
that PZP application in wild mares does not generally cause mares to give
birth to foals out of season or late in the year (Kirkpatrick and Turner 2003).

Nufezds (2010) research showeld t hat
previously been treated with PZP foaled later than untreated mares and
expressed the concern that this | ate

and decrease band stabilty, or that higher levels of attention from stallions on
PZP-treated mares migttarm those mares. However, that paper provided no
evidence that such impacts on foal survival or marelveddg actualy

occurred. Rubenstein (1981) called attention to a number of unique ecological
features of horse herds on Atlantic barrier islandschvballs into question
whether inferences drawn from island herds can be applied to western wild
horse herdsRansomand otherg2013), though, identified a potential shift in
reproductive timing as a possible drawback to prolonged treatment with PZP,
staing that treated mares foaled on average 31 days later th&areaded

mares. Results from Ransand otherq2013), however, showed that over 81
percentof the documented births in this study were between March 1 and June
21 (i.e., within the normal, péaspring foaling seasprRansonand others

(2013) pointedly advised that managers should consider carefully before using
PZP in small refugia or rare species. Wild horses and burros managed by
BLM do not generally occur in isolated refugia, nor are ttag species.
Moreover, an effect of shifting birth phenology was not observed uniformly:

in two of three PZRreated wild horse populations studied by Ransmah
others(2013), foaling season of treated mares exteddedeks and 3.5

months, respectivehheyond that of untreated mares. In the other population,
the treated mares foaled within the same time period as the untreated mares.
Furthermore, Ransomand otherg2013) found no negative impacts on foal
survival even with an extended birthing seasbthdre are shifts in birth
phenology, though, it is reasonable to assume that some negative effects on
foal survival might result from particularly severe weather eveNigi€ z

2018)

Effects of Marking and Injection
Standard practices for PZP treatmeaguire that immunocontraceptive
treated animals be readiy identifiable, either via brand marks or unique

coloration (BLM 2010).The BLM has instituted guidelines to reduce the
sources of handling stress in captured animals (BLM 2015). Some level of
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trarsient stress is likely to result irewly capturedmares that do not have
markings associatewith previousfertiity control treatments. It is difficult to
compare that level of temporary stress with {oggn stress that can result
from food and watelmitation on the range (Creel etal. 2013). Handling may
include freezénarking forthe purpose of identifying that mare and

identifying her PZP vaccine treatment history. Under past management
practices, captured mares experienced increased stresgrenelsandiing
(Ashley and Holcombe 2001). Markings may also be used into the future to
determine the approximate fractionno&resin a herdhat have been

previously treated, and could provide additional insigtdarding gather
efficiency.

Most mares recovdrom the stress of capture and handliggickly once

released back tihe HMA, and none are expected to suffer serious-tlerng

effects from the fertilitycontrol injections other than the direct consequence of
becoming temporarily infélle. Injection sitereactions associated with fertility
control treatments are possible in treated mares (Roelle and Ransom 2009,
Bechert et al. 2013, French et al. 2017), but swelling or local reactions at the
injection site are expected to be minomature.Roelle and Ransom (2009)

found thatthe most timeefficient method for applying PZP is by hand

delivered injection of ¥earpellets when horses are gathered. They observed
only two instances of sweling from that technique. Use of remokellyered,

l-year PZP is generaly limited to populations where individamiinals can

be accurately identified and repeatedly approached. Thelelwdred

formulation producedhjectionsite reactions of varying intensity, though

none of the observedaetions appearedebilitating to the animalgRoelle

and Ransom 2009)Jooneand otherg2017a) found that injection site

reactions had healed in most mares within 3 months after the booster dose and
that they did not affect movement or cause fever. Tingelo term nodules

observed did not appear to changeanyi mal 6 s r ange of move
locomotor patterns aneh most caseslid not appear to differ imagnitude

from naturally occurring injuries or scars.

Indirect Effects

One expected lonrgerm, indiect effect on wild horses treated with fertility

control would be an improvement in their overall health (Turner and

Kirkpatrick 2002). Many treated mares would not experience the biological

stress of reproduction, foalingnd lactation as frequently as untreated mares.

The observable measure of improved health is higher body condition scores

(Nufiez etal. 2010). After a treated mare returns to fertility, her future foals

would be expected to be healthier overal, and waeldefit from improved
nutritional guality in the marebs milk
there is an improvement in rangeland forage quality atthe same time, due to
reduced wild horse population size. Past application of fertiity control has
shown that maresdé overall health and &b
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after fertility resumes. PZP treatment may increase mare survival rates,
leading to longer potential lifespaiurner and Kirkpatrick 200ZRansom et

al. 2014a) that may be by aschuas 510 years (NPS 2008). To the extent

that this happens, changes in lifespan and decreased foaling rates could
combine to cause changes in overall age structure in a treated tiarelr(

and Kirkpatrick 2002Roelle etal. 2010), with a greater prevale of older
mares in the herd (Gross 2000, NPS 2008). Observations of mares treated in
past gathers showed that many of the treated mares were larger than,
maintained higher body condttion than, and had larger healthy foals than
untreated mares.

Following resumption of fertility, the proportion of mares that conceive and
foal could be increased due to their increased fitness; this has been called a
frebound effect Elevated fertiity rates have been observed after horse
gathers and removals (Kirkpakicand Turner 1991). More researchis needed
to document and quantify these hypothesized effects intRed®ed herds. If
repeated contraceptive treatment leads to a prolonged contraceptive effect,
then that may minimize or delay the hypothesized rebouleittef

Because successful fertility control would reduce foaling rates and population
growth rates, another indirect effect should be to reduce the number of wild
horses that have to be removed over time to achieve and maintain the
established AML. Contigeption would be expected to lead to a relative
increase in the fraction of older animals in the herd (NPS 2008). Reducing the
numbers of wild horses that would have to be removed in future gathers could
allow for removal of younger, more easily adoptadseess wild horses, and
thereby could eliminate the need to send additional excess horses from this
area to offrange holding corrals or pastures for ldagn holding. Among

mares in the herd that remain fertile, a high level of physical health and future
reproductive success would be expected because reduced population sizes
should lead to more availability of water and forage resources per capita.

To the extent that PZP treatment is successdlLiced population growth

rates and smaller populationzess could also allow for continued and

increased environmental improvements to range conditions within the project
area, which would have lortgrm benefits to wild horse habitat quality. As

the population nears or is maintained at the level necessachieve a

thriving natural ecological balance, vegetation resources would be expected to
recover, improving the forage available to wid horses and wildlife throughout
the HMA. With rangeland conditions more closely approaching a thriving
natural ecologicabalance, and with a less concentrated distribution of wild
horses across the HMA, there should also be less traiing and concentrated use
of water sources. Lower population density would be expected to lead to
reduced competition among wild horses usimg water sources and less

fighting among horses accessing water sources. Water quality and quantity
would continue to improve to the benefit of all rangeland users including wild
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horses. Wild horses would also have to travel less distance back and forth
between water and desirable foraging aréésvever, wiile it is conceivable

that widespread and continued treatment with PZP could reduce the birth rates
of the population to such a point that birth is consistently below mortalty, that
outcome is not likgl unless a very high fraction of the mares present are all
treated in almost every yeand that frequency and rate of treatment is not
expected to be at all practicable in the Warm Springs HMA.

Behavioral Effects

The NRC report (2013) noted that alitiily suppression has effects on mare
behavior, mostly as a result of the lack of pregnancy and foaling, and
concluded that PZP was a good choice for use in the program. The result that
PZP-treated mares may continue estrus cycles throughout the breediagn

can lead to behavioral differences (as discussed below), when compared to
mares that are fertile. Such behavioral differences should be considered as
potential consequences of successful contraception.

Ransom and Cade (2009) delineate behaviasdhn be used to test for

quantitative differences due to treatments. Rananchotherg2010) found no
differences in how PZ#reated and untreated mares allocated their time

between feeding, resting, travel, maintenance, and most social behaviors in

three populations of wild horses, which
findings in another population. Likewise, body condition of R#ated and

control mares did not differ between treatment groups in Raasand ot her s 6
(2010) study. Nufez (2010) foundat PZPRtreated mares had higher body

condition than control mares in another population, presumably because

energy expenditure was reduced by the absence of pregnancy and lactation.
Knight (2014) found that PZReated mares had better body conditioved|

longer, and switched harems more frequently, while mares that foaled spent

more time concentrating on grazing and lactation and had lower overall body
condition. Studies on Assateague Island (Kirkpatrick and Turner 2002)

showed that once filies (ferieafoals) that were born to mares treated with

PZP during pregnancy eventually breed, they produce healthy, viable foals.

In two studies involving a total of four wild horse populations, both Nufez
and otherg2009) and Ransorand otherg2010) found thaPZP-treated

mares were involved in reproductive interactions with stalions more often
than control mares, which is not surprising given the evidence that PZP
treated females of other mammal species can regularly demonstrates estr
behavior while contraapted (Shumake and Kilian 1997, Heilmann et al.

1998, Curtis etal. 2001, Duncan et al. 2017). There was no evidence, though,
that mare welfare was affected by the increased level of herding by stallions
noted in Ransomand otherg 2010 ) . N udlysisz(20%7) noedner an
difference in mare reproductive behavior as a function of contraception
history.
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Ransomand otherg2010) found that control mares were herded by stallions

more frequently than PZReated mares, and Nufard other¢2009, 2014,

2017, 2018) found that PZfreated mares exhibited higher infidelity to their

band stalion during the ndmreeding season than control mares. Madosky

and otherg2010) and Knight (2014) found this infidelity was also evident

during the breedg season in the same population that Nudiet others

(2009, 2010, 2014, 2017, 2018) studied. Nugied otherg2014, 2017, 2018)

concluded that PZ&reated mares changing bands more frequently than

control mares could lead to band instabilty. Nutedothers(2009), though,

cautioned against generalizing from that island population to other herds.

Nufiezand otherg2014) found elevated levels of fecal cortisol, a marker of
physiological stress,in mares that changed bands. The researchis

inconclusveas t o whether all the maresd move
related to the PZP treatments themselves or the fact that the mares were not

nursing a foal, and did not demonstrate any-k@mgh negative consequence

of the transiently elevated cortisol levelsuiézand otherg20149 wrote that

these effects Aémay be of I imited conc
urgent priority. o Nufez (2018) not ed (
stalions of mares that have received PZP treatment can exhibit shiange

behavior and physiology. Nufiez (2018) cautioned that PZP use may limit the
ability of mares to return to fertilit
treatments may be necessary when rapid reductions in animal numbers are of

par amount if the mimaryamaragesdnt goal is to reduce

population size, it is unlikely (and perhaps less important) that managers

achieve a balance between population control and the maintenance of more
typical feral horse behavior and physi

In contrast to transient stresses, Ceeel otherg2013) highlight that

variation in population density is one of the most westiablished causal

factors of chronic activation of the hypothalaspituitary-adrenal axis, which

mediates stress hormonegghhpopulation densities and competition for

resources can cause chronic stress. Graebtherg2013) also state that
Aéthere is little consistent evidence
elevated baseline gBandfidettyosrnot arcaspectsf and
wild horse biology that is specifically protected by iMtHB Act of 1971. It is

also notable that Ransoamd otherq2014b) found higher group fidelty after

a herd had been gathered and treated with a contraceptive vaccine; in that

cas, the researchers postulated that higher fidelty may have been faciltated

by the decreased competition for forage after excess horses were removed. At

the population level, available research does not provide evidence of the loss

of harem structure amgrany herds treated with PZP. Letggm implications

of these changes in social behavior are currently unknown, but no negative
impacts on the overall animals or populations overall,-tengn welfare or

well-being have been established in these studies.
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The National Research Council (2013) found that harem changing was not
likely to result in serious adverse effects for treated mares:

The studies on Shackleford Banks (Nufiez et al., 2009;
Madosky et al., 2010) suggest that there is an interaction
betweermregnancy and social cohesion. The importance of
harem stabilty to mare wedlleing is not clear, but considering
the relatively large number of freanging mares that have
been treated with liquid PZP in a variety of ecological settings,
the likelihood of serious adverse effects seem low.

Nufiez (2010) stated that not all populations wil respond similarly to PZP

treatment. Differences in habitat, resource availability, and demography

among conspecific populations wil undoubtedly affecttheir physicéddgand

behavioral responses to PZP contraception, and need to be considered.
Kirkpatrick and other{ 2 01 0) concluded that: At he |
subtle alterations in behavior may occur, this is still far better than the
alternatived and thathei € ot her victory for horses i
prevented from being removed, by virtue of contraception, is a mare that wil

only be delaying her reproduction rather than being eliminated permanently

from the range. This preserves herd genetics, whitbegs and adoption do

not . o

The NRC report (2013) provides a comprehensive review of the literature on
the behavioral effects of contraception that puts research up to that date by
Nufiezand otherg2009, 2010) into the broader context of all of the laklk
scientific literature, and cautions, based on its extensive review of the
literature that:

€ in no case canthe committee conclude from the published

research that the behavior differences observed are due to a

particular compound rather than to faet that treated animals

had no offspring during the study. That must be borne in mind

particularly in interpreting longerm impacts of contraception

(e.g., repeated years of reproduct.i
contraception).

Genetic Effects of PZ¥accination

In HMAs with adequate levels of genetic diversity (i.e., well above the critical
value for observed heterozygosity), or whigdve recent and/or an ongoing

influx of breeding animals from other areas with wild or feral horses,
contraception isiot expected to cause an unacceptable loss of genetic
diversity or an unacceptable increase in the inbreeding coeffitieahy

diploid population, the loss of genetic diversity through inbreeding or drift can
be prevented by large effective breedinguation sizes (Wright 1931) or by
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introducing new potential breeding animals (Mills and Allendorf 1996). The
NRC report (2013) recommended that single HMAs should not be considered
as isolated genetic populations. Rather, managed herds of wild horskels shou
be considered as components of interacting metapopulations, with the
potential for interchange of individuals and genes taking place as a result of
both natural and humdaciitated movements. Introducing 4 mares every
generation (about every 10 ysgais a standard management technique that
can alleviate potential inbreeding concerns (BLM 2010).

In the last 10 years, there has been a high realized growth rate of wild horses
in most areas administered by the BLM, such that most alleles that agatpres
in any given mare are likely to already be well represented in her siblings,
cousins, and more distant relatives. With the exception of horses in a small
number of welknown HMASs that contain a relatively high fraction of alleles
associated with old ganish horse breeds (NRC 2013), the genetic

composition of wild horses in lands administeriegthe BLM is consistent

with mixtures from domestic breeds. As a result, in most HMAs, applying
fertiity control to a subset of mares is not expected to canegmirable loss of
genetic diversity. Improved longevity and an aging population are expected
results of contraceptive treatment that can provide for lengthening generation
time; this result would be expected to slow the rate of genetic diversity loss
(Hailer et al. 2006). Based on a population model, Gross (2000) found that a
strategy to preferentially treat young animals with a contraceptive led to more
genetic diversity being retained than either a strategy that preferentially treats
older animals or a sdtegy with periodic gathers and removals.

Even if it is the case that repeated treatment with PZP may lead to prolonged
infertility, or even sterility in some mares, most HMAs have only a low risk of
loss of genetic diversity if logistically realistiates of contraception are

applied to mares. Wild horses in most herd management areas are descendants
of a diverse range of ancestors coming from many breeds of domestic horses.
As such, the existing genetic diversity in the majority of HMAS does not
contan unique or historically unusual genetic markers. Past interchange
between HMAs, either through natural dispersal or through assisted migration
(i.e., human movement of horses)eans that many HMAs are effectively
indistinguishable and interchangeabletanms of their genetic composition.

Roelle and OyleMcCance (2015) used the VORTEX population model to
simulate how different rates of mare sterility would influence population
persistence and genetic diversity in populations with high or low starting

levels of genetic diversity, varioustarting population sizes, and various

annual population rgwth rates. Their results shdbhat only in the most

extreme circumstancesviiere all of the following conditions are mietv

intial genetic diversity, low popation growth rate, high proportion of mares
treatedandno change in management for 50 years) would there likely be any
noticeable effect on genetic diversity or a significant probability of extirpation
of a herd. Monitoring and adaptive management woeidtlice the probability

75



of unacceptable results even further, which has been standard operating
procedure for management of Oregon HMAs for yeacsording to the
WinEquus population model trial for this alternative, the health of individual
animals or te herd would not be threatened because betweehZU2Z® the
estimatedannual population growth ratmder this alternativevould be 18.6
percent (refer tdable 11I-3, WinEquus Comparison Table and Appentlix
Warm Springs HMA WinEquus Simulations).

It is worth noting that, although maintenance of genetic diversity atthe scale

of the overall population of wild horses is an intuitive management goal, there
are no existing laws or policies that require BLM to maintain genetic diversity

at the scale ofhe individual herd management area or complex. Also, there is

no existing law orBureauwide policy that requires BLM to allow each

female in a herd to reproduce.

One concern that has been raised with regards to genetic diversity is that
treatment withimmunocontraceptives could possibly lead to an evolutionary
increase in the frequency of individuals whose genetic composition fosters
weak immune responseSdoper and Larson 2006, Ransom et al. 2D14a

Many factors influence the strength of a vaccinatedd i vi dual 6 s I mmu
response, potentially including genetics, but also nutrition, body condition,
and prior immune responses to pathogens or other antigens (Powers et al.
2013).This premise is based on an assumption that lack of response to PZP is
a heriable trait, and that the frequency of that trait wil increase over time in a
population of PZRreated animalsCooper and Herbert (2001) reviewed the
topic in the context of concerns abdbe longterm effectiveness of
immunocontraceptives as a contaglent for exotic species in Australia. They
argue that ilfmunocontraception could be a strong selective pressure, and that
selecting for reproduction in individuals with poor immune response could
lead to a general decline in immune function in populatitere such

evolution takes place. Other authors have also speculated that differences in
antibody titer responses could be partially due to genetic differences between
animals (Curtis etal. 2001, Herbert and Trigg 2005). Howdxagiafolou

and otherq2003) clarify that if the variation in immune response is due to
environmental factors (i.e., body condition, social rank) and not due to genetic
factors, then there wil be no expected effect of the immune phenotype on
future generationdt is possible thageneral health, as measured by body
condition, can have a causal role in determining immune response, with
animals in poor condition demonstrating poor immune reactions (NRC 2013).

Correlations between physical factors and immune response would not
preclude, though, that there could also be a heritable response to
immunocontraception. In studies not directly related to immunocontraception,
immune response has been shown to be heritable (Kean etal. 1994, Sarker et
al. 1999). Unfortunately, predictionsb@ut the longerm, populatiorievel
evolutionary response to immunocontraceptive treatments are speculative at
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this point, with results likely to depend on several factors, including the
strength of the genetic predisposition to not respond tq théheitability of
that gene or genethe intial prevalence of that gene or gertee number of
mares treated with a primer dose of PZP (which generaly has aastiog
effect), the number of mares treated with multiple booster doses ofd&hdP
the actubsize of the geneticalinteracting metapopulation of horses within
which the PZP treatment takes place.

The BLM is not aware of any studies that have quantified the heritability of a
lack of response to immunocontraception such as PZP vaccine iis.lrse
this point there are no studies available from which one could make
conclusions about the lofigrm effects of sustained and widespread
immunocontraception treatments on populatinide immune function.

Although a few, generally isolated, feral homulations have been treated
with high fractions of mares receiving PZP immunocontraception for long
term population control (e.g., Assateague Island and Pryor Mountains), no
studies have tested for changes in immune competence in those areas. Relative
to the large number of fre@aming feral horses in the western United States,
immunocontraception has not been used in the type of widespread or
prolonged manner that might be required to cause a detectable evolutionary
responseAlthough this topic may mé further study, lack of clarity should

not preclude the use of immunocontraceptives to help stabilize extremely
rapidly growing herds.

(3) Effects Common to Alternative B and C

Adoption or Sale with Limitations Transfer,and LongTerm Pasture

Under alernatives B and C, an additional 70 mares would receive
ovariectomy via colpotomyn order to provide adequate statistical power to
estimate the complication rate of this surgical procedure on wild horse mares
with reliable accuracy and precisiohhese mees would not be returned to

the HMA but would go into the adoptioor saleprogram.

Adoption applicants are required to have at least a 400 square foot corral with

panels at least 6 feet tall for horses over 18 months of age. Applicants are

required tgprovide adequate shelter, feed, and water. The BLM retains title to

the animal for 1 yeaand the animals and facilties are inspected to ensure the
adopter is complying with the BLM6s re
may take title to the animal, at which point the hdyeeomes the property of

the adopter. Adoptions are conducted at@dance with 43 CFR 4750.

Potential buyers must fill out an application and begpproved before they

may buy a wild horse. A saleligible wild horse is any animal more than 10
years olgd or which has been offered unsuccessfully for adoption 3 tifies
application also specifies all buyers are not to resell the animal to slaughter
buyers or anyone who would sell the animal to a commercial processing plant.
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Sales of wild horses would be conducted in accordance with BLM policy
under IM2014132 or ary future BLM direction on sales.

Potentialdirect effects to animals from transport to adoption, Sadesferor
long-term holding are similar to those previously described

Animals may be transported for a maximum of 24 heiiis time

Immediately prior to transportation, and after every 18 to 24 hours of
transportation, animals are offlbaded and provided a minimum of 8 hours on
the-ground rest. During the rest period, each animal is provided access to
unlimited amounts of clean water and 25 pouafigoodquality hay per
horse(adjusted accordingly for larger or smaller horses, burros, and foals)
with adequate bunk space to allow all animals to eat at one time. Most animals
are not shipped more than 18 hours before they are rested. The rest period
may be waived in situations where the travel time exceeds thew@4lmit

by just a few hours and stress of offloading and reloading is likely to be
greater than the stress involved in the additional period of uninterrupted travel.

Transfer of excess wild horses and burros to Federal, State, and local
government agencies for use as work animals would follow the policy
outined in the IM of the same nani@ 2018-052).

Longterm pastures are designed to provide excess wild hortesumane,
ifelong care in a natural setting off public rangelands. Wid horses are
maintained in grassland pastures large enough to allowrdseering behavior
and with forage, water, and shelter necessary to sustain them in good
condition. About35,396 wild horses(as of April 1, 2019)in excess of the
existing adoption or sale demand (because of age or other factors), are
currently being held in lonterm pastures. These animals are generally more
than 10 years of age. Located in mid or tall graskignaegions of the United
States, these lorigrm holding pastures are highly productive grasslands as
compared to more arid western rangelands.

Generally, mares and castrated stalions (geldings) are segregated into
separate pastures. No reproducti@tuws in the longerm grassland pastures,
but foals born to pregnant mares are gathered and weaned when they reach
about 8 to 10 months of age and are then shipped tetehortfacilties where
they are made available for adoption.

Handiing by humangs minimized to the extent possible, although regular on
the-ground observation and weekly counts of wild horses to ascertain their
numbers, welbeing, and safety are conducted. A very small percentage of the
animals may be humanely euthanized if theyirargnderweight condition and
are not expected to improve to a BCS of three or greater due to age or other
factors. Natural mortality of wild horses in letgrm holding pastures
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averages approximately 8 percent per year, but can be higher or lower
dependig o, the average age of the horgastured (GAG9-77, p. 52).

(4) Alternative B- Proposed ActioriSpay Feasibility Action and USGS On
Range Behavioral Outcomes Assessinent

WinEquus Simulation

A simulation was run in the WinEquus populatiomdeling program for the
proposed action alternative. For comparison of the results of each alternative,
simulations were run through 2025 despite theamge outcomes assessment
being complete in 2022. The median average population growtifoatie
control gment and the#zeatment segment were 23.7 and 14.2, respectively.
At the completion of the erange assessment (2022), the gates in the fence
ine between the two herd segments would be opened and the two herd
segmentsvould becombined. The post study dien average population
growth rate would be 14.7 percent. To accommodate study design, this
atternativewould beginat approximately 230 horses as opposed to
alternatives A and Qvhich would begin with 96 horses. Because the starting
population would begreaterand because over half of the populatimould be
untreatedthe population growth ratgould behigh and the estimated
population size by 2028 432 horses. It is important to note that despite the
elevated starting population and a smaller petage of mares treated, the
median average population growth of 14.7 percent is still less than under
aternative A A need to gather with removalgould existat the end of this
study because the population would be over high Aktwever it would
margirally reducehe average annual population growth tz®w 16 percent
(estimated from survey data from 2016 and 2018) for Warm Springs HMA.

Ovailiectomy via Colpotomy Procedure

The anticipated effects of the spay treatnfewmairiectomy via colpotomypre
both physical and behavioral. Physical effects would be due tespagtal
healing and the possibility for complications. Colpotomy is a surgical
technique in which there is no external incision, reducing susceptibility to
infection. For this reason, axectomy via colpotomy has been identified as a
good choice for feral or wid horses (Rowland et al. 2018). Ovariectomy via
colpotomy is a relatively short surgery, withiedatively quick expected
recovery time.

In 1903, Wiliams first descrbed avaginal appoach, or olpotomy, using an
ecraseur to ovarieatoze mares (Loesch and Rodgerson 2003). The
ovariectany via colptony procedure has been conductedover 100 years,
normally on open (nofpregnant) dmestic mares Removal of the ovaries is
permanent and 100 percent effective; however, the procedure is not without
risk. In its review, the NRC (2013) riefly discussedisgical ovariedomy
(removal of the ovarig) as amethod of fenale-directed fertiity control,

noting that althagh ovariecdmy is commonly used in domestic species, it
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has been seldompplied to freeranging species. The conttee cautioned

t hat osSHlith that gvariectony may be followed by prolonged bidiag
orinfectonma k e s it inadvisabl e dvieew2018);i el d
however, they explained that ovarieoio via colpotomy was an altertige
approach that avoids an extat incision and reduces the chances of
complication and infection (NRC Rew 2013). This NRC Review (261
was prior to the Collins and Kasitim (2016) publication where 114 feral
horse mares were treated with ovariectomy via colpotomy with results
showing a less than two percent mortality @deociated with the procedure
Although gestational stage was not recorded, many of the mares treaéed
pregnant (Gail Collins, US Fish and Wildlife Service (USFWS), pers.
comm.). The NRC (2013) also noted that no fertilitpntrol method existed
that did not affect physiology or behavior. The catree waned that the
impacts of not managingopulation nmbers were potentially harsher than
contraception, as population mbers would likely bernited by stavation
(NRC Review 2013).

Anticipated Complications and Complication Rates Associated with
Ovariectomy via Colpotomy

Between 2009 and 201 the Sheldon NWR in Nevada conducted
ovariectomy via colpotomy surgeries (August through October) on 114 feral
mares and released them back to the range with a mixture of sterilized
stalions and untreated mares and stallidd@slis and Kasbohm 2016As
stated previously, estational stage was not recorded, boiagority of the

mares were pragntin the Sheldon NWR studynly a small number of

mares were very close to full ter(@ail Colins, USRS, pers. com.).

Those mares with late term pregnascdid not receive surgery the
veterinarian could not get good access to the ovauegadthe pstion of the
foal (Gail Collins, USFWS, pers. com). After holding the mares for an
average of 8 days after surgery for observation, they were returtieel t

range with other treated and untreated mares and stalions (Colins and
Kasbohm 2016). During holding the only complications were observed
within 2 days of surgery. The observed mortalty fateovariectomized

mares following the procedure was lghan 2 percent (Colins and Kasbohm
2016, Pielstick pers. comm$imilar to these findings, Prado and
Schumacher (2017) reportedb s e r v a t anlg two soirfjicalfi é
complications after performing over

The propsed actiordoes not include treatment of pregnant mares. It is
unknown if thereportedessthan 2 percent mortality rate from tlmlins

and Kasbohn(2016) study was associated with pregnancy status; however,
treating only open (nepregnant) mares may reduce éiddal risks
associated with the maintenance of a pregnancy.
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During theSheldon NWR ovariectoy study, mares generaly walked out of
the chute and started to eat; some would raise their tail and act as if they
were defecating; however, in most mares ooeld not notice signs of
discomfort (Bowen 2015). In their discussion of ovariggtovia

colpotany, McKinnon and Vasey (2007) considerée procedure safend
efficacious inmany instaces, able to be perimed expedigtly by

personnel experienced withxamination of the émale reprodutive tract,
andassociated with a aglication rate that isimiar to or less thammale
castration. Nevertheless, all surgery is associated with some risk. Bilateral
ovariectomy through either a colpotomy or flank approa@hbe performed
efficiently in a standing mare, but potentially serious complications can
occur with these approaches; unidentified and potentially fatal hemorrhage
from the mesovarium, intestinal and mesenteric trauma, peritonitis,
adhesions, and deadine complications associated with both approaches
(Rodgerson etal. 2001). Loesch and and Rodgg(Z@b8) add to the
potential risks with colpotomy: pain and discomfort, delayed vaginal
healing, evisceration of the bowel, incisional site hematoma; intra
abdominal adhesions to the vagina, and chronic lumbar or bilateral hind
imb pain. Prado and Schumacher (2017) added hemorrhage from the
ovarian pedicle as a potential complicatidhock is also a possibility that
could be associated with any surgery. Mastses, however, tolerate
ovariectomy via colpotomy with very few complicationas reported by
Prado and Schumacher (20lincluding feral horses (Colins and Kasbohm
2016).In the two out of 100 horses observed to have surgical complications
from ovarectomy via colpotomy, Prado and Schumacher (2017) stated one
mare experienced sevdremorrhageat the ovarian pediclend the other
strained after surgery, presumably because of vaginitis induced by an
unsuccessful attempt to suture the colpotomy. Bathesisurvived,

however the mare experiencing seveeenorrhagerequired multtiple blood
transfusions. Blood transfusions are not possidieen applying this
procedure to wild horse maras blood from acceptable donors would not
be available.Measures araiplace, described in the proposed action, to
minimize the risk of hemorrhage at the ovarian pedisleomplication of

the colpotomy itself is fatal hemorrhage cause by inadvertent perforation of
the vaginal artery with a scalpel bladbut this arteryd avoided if it is
located by palpation before the fornix of the vagina is incised and if the
incision is created at the proper location (Embertson 2009, Prado and
Schumacher 2019 .Prado and Schumacher (205430 considered
evisceration a possibility, ub considered it rare. Mortalty due to surgery or
postsurgical complications is not anticipated, but it is a possibility and
therefore every effort would be made to mitigate risks.

In Septenber 2015, the BLM solicited the USGS to convene a panel of
veterinary experts to assess the nedaimerits and drawbacks of several
surgical ovariectmy techniques thaare cormonly used indomestic horses
for potential application invid horses. A table samarizing the various
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methods vas received by théLM (Bowen 2015) and provides a concise

comparison of severahethods. Of these, ovarieatg via colpotony was

found to be relatively safe when practiced by an experienced surgeon and was
as®ciated with be shortest duration of potentiebmplications after the

operation. The panel discussed the potential for evisceration through the

vaginal incision with this procedure. arked contrast to a suggestion by the

NRC Review (2013) who explained that domestic mares are typically - cross

tied to keep themtanding for 8 hours possurgery to prevent evisceration

through the unclosed incision in the anterior vagina, this panel of

veterinarians (Bowen 2015) identified evisceration as not being a probable

risk associateavith ovariectomy via colpotoyy and fAnonle of t he
participants had had this occur nor ha

One reason why evisceration is rarely observed could be the small, vaginal

incision (I3 cm | ong) enlarged by blunt di ss
rather than transects the sole fibers so the incision decreases in length when

the vaginal muscles contract after the tranquilization wanesspogery.

Three days postp the incision edges are adhered, and healed aftér 7

dayso (Bowen 2015) .

Most spay surgeries on mares hiowe morbidity® and with the help of

medications pain and discomfort can be mitigated. Pain management is an
important aspect of any ovariectomy (Rowland et al. 2018); according to the
surgical protocol described in the proposed action, aléstmg direct

anesthetic would be applied to the ovarian pedicle, and systemic analgesics in

the form of butorphanol and flunixin meglumine would be administered. In a
study of the effects of bilateral ovariectomy via colpotomy on 23 mares,

Hooper and others (1993 ported that postperative problems were

minimal (1 in 23, or 4 percent). Hooper and others (1993) noted that four

other mares were reported by owners as having some problems after surgery,

but that evidence as to the role the surgery played in thosecsigrg

problems was inconclusive. In contrasticRen and others (2011) noted a

morbidity of 10.8 percent for mares that were ovariectomized via a flank

| aparoscopy. AAl't hough 5 mares in our
2 mares, signs of lumbar ipan 1 mare, signs of bilateral hind limb pain in 1

mare, and clinical signs of peritonitis in 1 mare) after surgery, evidence is
inconclusive in each as to the role pl
recent study showed a 2.5 percent complicatiate where one mare of 39

showed signs of moderate colic after laparoscopic ovariectomy (Devick et al.
2018).

The NRC (BLM 2015) who reviewed an ovariectomy via colpotomy protocol
on wild horse mares believed Athis pra
immediately to steriize mares, with the caveat that fatalties may be higher

5 Morbidity is defined as the fregncy of the appearance of complications following a surgical procedure or other treatment. In contrast,
mortality is defined as an outcome of death due to the procedure.
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than the 1% reported in the literattrand quoted in the prot
based on domestic mares. o The NRC did
were referencing. However, the near 1 percent reference in the protocol was
referring to the, at that time, unpublished (now Colins and Kasbolig) 20
ovariectomy via colpotomy study conducted on feral horse mares at the

Sheldon NWR where they documented a less than 2 percent loss.

Anticipated Effects on Mare Health and Behavior on the Range

No fertiity control method exists that does not affgltysiology or behavior

of a mare (NRC Review 2013). Any action taken to alter the reproductive
capacity of an individual has the potential to affect hormone production and
therefore behavioral interactions and ultimately population dynamics in
unforeseen ways (Ransom et al. 2014a). The health and behavioral effects of
spaying wild horse mares that live with other fertile and infertile wild horses
has not been well documented, but the lterature review below can be used to
make reasonable inferences abouwtirtlkely behaviors.

Horses are anovulatory (do not ovulate/express estrous behavior) during the
short days of late fall and early winter, beginning to ovulate as days lengthen
and then cycling roughly every 21 days during the warmer months, with

about 5days of estrus (Asa etal. 1979, Crovizdlvis 2007). Estrus in mares

is shown by increased frequency of proceptive behaviors: approaching and
following the stallion, urinating, presenting the rear end, clitoral winking, and
raising the tail towards thdadion (Asaetal 1979, Crowdbavis 2007). In

most mammal species other than primatesoestoehavior is not shown

during the anovulatory period, and reproductive behavior is considered
extinguished following spaying (Hart and Eckstein 1997). Howewares

may continue to demonstrate @s8 behavior during the anovulatory period
(Asa et al. 1980). Similarly, ovariectomized mares may also continue to
exhibit estrous behavior (Scott and Kunze 1977, Kamm and Hendrickson
2007, Crabtree 2016), with onaudy finding that 30 percent of mares

showed estrus signs at least once after surgery (Roessner et al. 2015) and only
60 percent of ovariectomized mares cease estrous behavior following surgery
(Loesch and Rodgerson 2003). Mares continue to show repredusshavior
following ovariectomy due to neandocrine support of estrs behavior,
specifically steroids from the adrenal cortex. Continuation of this behavior
during the norbreeding season has the function of maintaining social
cohesion within a horse@up (Asa etal. 1980, Asa et al. 1984, NRC Review
2013). This may be a unique response of the horse (Bertin et al, 2813)
spaying usually greatly reduces female sexual behavior in companion animals
(Hart and Eckstein 1997)nkix ponies, mean monthlylagsma luteinizing

hormoné levels in ovariectomized mares were similar to intact mares during

7 Luteinizing hormone (LH) is glycoprotein hormone produced in the pituitary gldndemales, a sharp rise of LH triggers ovulation and
development of the corpus luteum. LH concentrations can be measured in blood plasma
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the anestrous season and during the breeding season were similar to levels in
intact mares at midstrus(Garcia and Ginther 1976)

The |ikely effects of spaying on mares
membership can be inferred from available lterature, even though wild
horses have rarely been spayed and released back into the wild, resulting in
few studies that have investigated ith®ehavior in freeroaming populations.

Wild horsesare instinctually hertbound and this behavior is expected to
continue. However, no study has documented the rate at which spayed mares
will continue to remain with the stalion and batedvhich the mag was

most recently attached. Overall, the BLM anticipates that some spayed mares
may continue to exhibit esins behavior that could foster band cohesion. If
free-ranging ovariectomized mares show estrous behavior and occasionally
allow copulation, intergt of the stalion may be maintained, which could

foster band cohesion (NRC Review 2013). This last statement could be
validated by the observations of group associations on the Sheldon NWR
where feral mares were ovariectomized via colpotomy and releas&dbto

the range with untreated horses of both sexes (Colins and Kasbohm 2016).
No data were collected on inteor intraband behavior (e.g. estrous display,
increased tending by stallions, etc.). During multiple aerial surveys in years
following treatnent, all treated individuals appeared to maintain group
associations, and there were no groups consisting only of treated males or
only of treated females (Colins and Kasbohm 2016). In addition, of soltary
animals documented during surveys, there werebservations of solitary
treated females (Colins and Kasbohm 2016). These data help support the
expectation that ovariectomized mares would not lose interest in or be cast
out of the social dynamics of a wild horse herd. As noted by the NRC Review
(2013, the ideal fertiity control method would not eliminate sexual behavior

or change social structure substantially.

A study conducted for 15 days in January 1978 (Asa et al. 1980), compared
the sexual behavior in ovariectomized and seasonaly anovulattagt)

pony mares and found that there were no statistical differences between the
two conditions for any measure of proceptivity or copulatory behavior, or
days in estrus. Thismay help teexplain why treated mares at Sheldon NWR
continued to be accegd into harem bands thattheymay have been

behaving similarly t@ nonpregnant mare. Five to ten percent of pregnant
mares exhibit estrous behavior (Crowi2dvis 2007). Although the
physiological cause of this phenomenon is not fully understoodwllro

Davis 2007), it ishypothesizedio be a bonding mechanism that assists in the
maintenance of stable social groups of horses-ymard (Ransom et al.

2014b). The complexity of social behaviors among -fie@ming horses is not
entirely centered on regauctive receptivity, and fertiity control treatments
that suppress the reproductive system and reproductive behanagrenly

leadto minimal changes to social behavior (Ransom et al. 2014b, Collins and
Kasbohm 2016).
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The BLM expects that wid hordamily structures would continue to exist
under the proposed action because fertle mares, stalions, and their foals
would continue to be a component of the herd. It is not expected that spaying
a subset of mares would significantly change the socialtstauor herd
demographics (age and sex ratios) of fertile wild horses.

Movement, Body Condition, and Survival of Ovariectomized Mares

The freeroaming behavior of wild horses is not anticipated to be affected by
this alternative as the definition of &eoaming is the abilty to move without
restriction by fences or other barriers within an HMA4F01, 2010) and
there are nmew, permanent physical barriers being proposed. However, the
onrange behavioral study would document the movement pattebasho

herd segments to determiméhether there arany difference in use areas and
distances travelleds a function of treatment status

In domestic animals spaying is often associated with weight gain and
associated increase in body fat (Fettman.€t297, Beckett et al. 2002,

Jeusette et al. 2006, Belsito et al. 2009, Reichler 2009, Camara et al. 2014).
Spayed cats had a decrease in fasting metabolic rate, and spayed dogs had a
decreased daily energy requireamdnt ,

and Peachey 1990, Hart and Eckstein 1997, Fettman et al. 1997, Jeusette et al.

2004). In wild horses, contracepted mares tend to be in better body condition
than mares that are pregnant or that are nursing foals (Nufiez et al. 2010); the
same improvment in body condition is likely to take place in spayed mares.

In horses spaying has the potential to increase risk of equine metabolic
syndrome (leading to obesity and laminitis), but both blood glucose and
insulin levels were similar in mares before afictr ovariectomy over the

short term (Bertin et al. 2013). For wild horses the quality and quantity of
forage is unlikely to be sufficient to promote ovating and obesity.

Coit and others (2009) demonstrated that spayed dogs have elevated levels of
LH-receptor and GnRiseceptor mRNA in the bladder tissue, and lower
contractile strength of muscles. They noted that urinary incontinence occurs at
elevated levels in spayed doged in postnenopausal women. Thus, it is
reasonable to suppose that some ovariectomized mares could also suffer from
elevated levels of urinary incontinence.

Sterilization had no effect on movements and space use of feral cats or
brushtail possums (Raew 2007, Guttila and Stapp 2010), or greyhound

racing performance (Payne 2013). Rice field rRat{us argentiventgtend

to have a smaller home range in the breeding season, as they remain close to
their litters to protect and nurse them. When surgicsterilized, rice field

rats had larger home ranges and moved further from their burrows than
hormonally steriized or fertile rats (Jacob et al. 2004). Spayed possums and
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foxes {ulpes vulpeshad a similar core range area after spay surgery
compared tdefore and were no more likely to shift their range than intact
females (Saunders et al. 2002, Ramsey 2007).

The likely effects of spaying on mar es
be surmised from available literature. Bands of horses tend todisamet

home ranges, varying in size depending on the habitat and varying by season
but always including a water source, forage, and places where horses can
shelter from inclement weather or insects (King and Gurnell 2005). It is

unlikely that spayed maseavil change their spatial ecology, but beinge

from the energydemandsof lactation mayimply they muld spend more time

away from water sources and increase their home range size. Lactating mares
need to drink every day, but during the winter when snow can fuffil water
needs or when not lactating, horses can traverse a wider area (Feist and
McCullough 1976 Salter 1979). During multiple aerial surveys in years
following the mare ovariectomy study at the Sheldon NWR, it was
documented that all treated individuals appeared to maintain group
associations, no groups consisted only of treated females, andfribee o

soltary animals observed were treated females (Colins and Kasbohm 2016).
The result thatreated femalel that studymaintained group associations
suggestghatwild maremovement patterns arichveldistances mayot

change due to spaying

Spaying wild horses does not change their status as wild horses under the
WHB Act (as amended). In terms of whether spayed mares would continue to
exhibit the freeroaming behavior that defines wild horses, BLM does expect
that spayed mares would continuerégam unhindered in the Warm Springs

HMA where this action would take place. Wild horse movements may be
motivated by a number of biological impulses, including the search for forage,
water, and social companionship that is not of a sexual nature. Asasuch,
spayed animal would stil be expected to have a number of idgernal

motivated reasons for moving across a landscape and, therefore, exhibiting

Af receami ngo behavior. Despite marginal
potential changes in habitat feeence, there is no expectation that spaying

wild horses wil cause them to lose their fr@aming nature.

I n this sense, a spayed wild mare woul
the WHB Act as anyemporarily contracepted éertie wid mare, een if her

patterns of movement differ slightly. Congress specified that sterilization is an
acceptable management action (16 U.S.C. 1333.b.1). Sterilization is not one of

the clearly defined events that cause an animal to lose its status as a wild free
roaming horse (16 U.S.C. 1333.2.C.d). The BLM must adhere to the legal

definition of what constitutes a wild fre@eaming horsé,based on the WHB

Act (as amended). The BLM is not obliged to base management decisions on
personal opinions, which do not mee¢th BL M60s principle and

8/ WId freeroaming horses and buniaeans all unbranded and unclaimed horses and burros on public lands dt¢deStates.
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Spaying is not expected to reduce mare satviates. Individuals receiving
fertiity control often have reduced mortality and increased longevity due to
being released from the costs of reproduction (Kirkpatrick and Turner 2008).
Similar to contraception studies, in other wildlife species a conneor

has been higher survival of steriized females (Twigg et al. 2000, Saunders et
al. 2002, Ramsey 2005, Jacob et al. 2008, Seidler and Gese 2012).
Observations fronthe Sheldon NWR provide s® insight into longerm

effects of ovariectmy on feral hose survival rates. The Sheldon NWR
ovariectanized mares were returned the range along with untreatawres.
Between 2007 and 201#jares were captured, a portion treated, and then
recaptured. There wasvanimum of 1 year between traaént and

recgture; sane mares were recapturedyaar later andome were
recgpturedseveral yearsater. The longterm survival rate of treated wild

mares appears to be tkame as that of untreatedares (Colins and

Kasbohm 2016). Recapture ratesreleasednares were similar for treated
mares and untreated mares.

Bone Histology

The BLM knows of no scientific, peeeviewed literature that doments

bone density loss imares following ovariectoy. A concern has been raised

in an opinion article (Nock 2013jat ovary renoval in mares could lead to
bone density loss. That paper was not peer reviewed nor was it based on
researclhn wild or danestic horses, soit doesmoe et t he BL MO s
for fAibest available sciencetal 2015). whi
Hypotheses that are forwarded in Nock (2013) appear to be based on
analogies fronmodern humans leading sedentary lives. Rostnopausal
women have a greater chance of osteoporosis (S8hotns et al. 1996),

but the BLM is not aware of amgsearch examining bone loss in horses
following ovariectomy. Bone loss in humans has been linked to reduced
circulating estrogen. There have been conflicting results when researchers
have attempted to test for an effect of reduced estrogen on animdb&®ne
rates in animal models; all experiments have been on laboratory animals,
rather than freganging wild animals. While some studies found changes in
bone cell activity after ovariectomy leading to decreased bone strength
(Jerome et al. 1997, Baldock a&. 1998, Huang et al. 2002, Sigrist et al.
2007), others found that changes were moderate and transient or minimal
(ScholzAhrens et al. 1996, Lundon etal. 1994, Zhang et al. 2007) and even
returned to normal after 4 months (Sigrist et al. 2007).

Consstent and strenuous use of bones, for instance using jaw bones by
eating hard feed, or using leg bones by traveling large distances, may limit
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the negative effects of estrogen deficiency on rmahitecture
(Mavropoulos et al. 2014). Treffect of exercise on bone strength in raals
has been known famany years and has been shown expemtally (Rubin
et al. 2001). Dr. &mon Turner, Professomieritus of the 8all Ruminant
Comparative Orthopaedic Laboratory at Colorado State University (GSU)
conducted extensive bone density studies on ovamaizéml sheep, as a
model for human osteoporosisDuring these studies, he did observe bone
density loss on ovarieatozed sheep, but those sheep were confined in
captive conditions, fed twice a day, had seelfrominclement weather, and
hadvery little distance to travel to get food andter (Smon Turner, CSU
Emeritus, written comm., 2015). Dr. Turner indicated that an estrogen
deficiency (no ovar®) cauld potentially affectdo r s end etabolsn,

just as itdoes in sheep and iman famales when they lead a sedentary
ifestyle, but indicated that the constant weight bearing exercise, coupled
with high exposure to sunlight ensuring high wita D levels,is expected to
prevent boe density loss $mon Turner, CSU Eeritus, written comm.,
2015).

Home range size of horses in the wild hteeen described as 4.2 to 30.2 square
mies (Green and Green 1977) and 28.1 to 117 squie®e (Miller 1983). A
study of distaxces traveledoy f er al h orAusralia shaws iout b a c k
horses traveling between 5 and 1ifies per 24 hour period (Higpson et al.
2010a), traveling about 11 miles a day even in a very large paddock
(Hampsonet al. 2010b). Thusextensive movement patterns of wild horses are
expected to hpl prevent bone loss. The expected daily movement distance
would be far greater in the context of larger pastures typical of BLM long
term holding facilties in ofrange pastures. A horse would have to stay on
stall rest for years after removal of the agarin order to develop

osteoporosis (Simon Turner, CSU Emeritus, written comm. 2015), and that
condition does not apply to any wild horses turned back to the range or any
wild horses that go into offange pastures.

Effects on Genetic Diversity

It is true that spayed mares are unable to contribute to the genetic diversity of

a herd, but that does not lead to an expectation that the Warm Springs HMA
would necessarily experience high levels of inbreeding because there would
continue to be a core breedipgpulation of mares present, because there was

high genetic heterozygosity in the herd at the last measure(@athran

2002, 2011) because horses could always be introduced to augment genetic
diversity if future monitoring indicates cause for that ngmaent action, and
because there is an expectation of continued positive growth in the herd. Here,
population growth rate expresses the annual percentage increase in the total
number of animals. AFertility control
treatment effect while maintaining some leegm population growth to
mitigate the effects of envi09) fhiee nt al
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statement applies to all population growth suppression techniques, including
spaying.According to theNVinEquws population model tridfor this

alternative the health of individual animals or the herd would not be
threatened becaedetween 202@025 the estimatedannualpopuation

growth rate would bé&4.2 to 23.7 percent (referi@ble 11I-3, WinEquus
Comparison Table and AppendixWarm Springs HMA WinEquus
Simulations).

In HMAs with adequate levels of genetic diversity (i.e., well above the
critical value for observed heterozygosity), or whielve recent and/or an
ongoing influx of breeidg animals from other areas with wild or feral

horses, contraception is not expected to cause an unacceptable loss of genetic
diversity or an unacceptable increase in the inbreeding coefficient. In any
diploid population, the loss of genetic diversity ailgh inbreeding or drift

can be prevented by large effective breeding population sizes (Wright 1931)
or by introducing new potential breeding animals (Mills and Allendorf

1996). The NRC Review (2013) recommended that single HMAs should not
be considered asolated genetic populations. Rather, managed herds of wild
horses should be considered as components of interacting metapopulations,
with the potential for interchange of individuals and genes taking place as a
result of both natural and huméarciitated movements. It is worth noting

that, although maintenance of genetic diversity at the scale of the overall
population of wid horses is an intuitive management goal, there are no
existing laws or policies that require BLM to maintain genetic diversity at
the scale of the individual HMA or complex. Also, there is no Biide

policy that requires BLM to allow each female in a herd to reproduce.
Introducing 12 mares every generation (about every 10 years) is a standard
management technique that can alleviptgéential inbreeding concerns

(BLM 2010). There would be lttle concewith regards taeffectson genetic
diverstyof t he herd because the proposed
management plan for genetic monitoring and maintenance of genetic
diversity.

In the last 10 years, there has been a high realized growth rate of wild horses
in most areas administered by the BLM, including Warm Springs HMA. As
aresult, most alleles that are present in any given mare are likely to already
be well represented in heiblings, cousins, and more distant relatives on the
HMA. Fifty-six blood samples were used for Warm Springs HMA genetic
diversity monitoring in 2001 (Cothran 2002), and 83 hair folicle samples
were used for monitoring in 2010 (Cothran 2011). Both regengtic

monitoring reports for the Warm Springs HMA indicate that: the horses
there come from a mixed ancestry of domestic breeds; there were no unique
blood type, biochemical markers, or alleles found there; and there was high
genetic diversity there Hotin terms of observed heterozygosity and allelic
diversity (Cothran 2002, 2011). In the 2001 sample, one unusual variant
associated with Spanish or heavy draft breeds was identified, but it was not
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fllgged as unigue. The Warm Springs HMA herd has not ideetified as
containing a high contribution of Iberian bloodlines (NRC 2013). A number
of microsatellite alleles had frequencies below 0.05, which is to be expected
with such a high allelic diversity (Cothran 2011); the fact that the alleles
present at \&rm Springs are not unique means that they are also represented
in other HMAs.With the exception of horses in a small number of-well

known HMAs that contain a relatively high fraction of alleles associated

with old Spanish horse breeds (NRC Review 20t®),genetic composition

of wid horses in lands administered by the BLM is consistent with
admixtures from domestic breeds. As a result, in most HMAS, applying
fertiity control to a subset of mares is not expected to cause irreparable loss
of genetic divesity. Improved longevity and an aging population are
expected results of contraceptive treatment that can provide for lengthening
generation timejf fertile mares also have increased longevity as a result of
improved resource conditionshis result wou be expected to slow the rate

of genetic diversity loss (Haliler etal. 2006). Based on a population model,
Gross (2000) found that a strategy to preferentially treat young animals with
a contraceptive led to more genetic diversity being retained thaam aith
strategy that preferentially treats older animals or a strategy with periodic
gathers and removals.

Therewould be little concern for effects wenetic diversityof the Warm
Springs wild horsebecaus¢ he proposed action incorp
managerant plan for genetic monitoring and maintenance of genetic

diversity. Wild horses in most HMAs are descendants of a diverse range of
ancestors coming from many breeds of domestic horses, and this is apparently
true in Warm Springs HMA as well. Genetic moring did not identify any

unique alleles in Warm Springs HMA.. Past interchange between HMAS,

either through natural dispersal or through assisted migration (i.e., human
movement of horses) means that many HMAs are effectively

indistinguishable and intelhangeable in terms of their genetic composition.
Roelle and OyleMcCance (2015) used the VORTEX population model to
simulate how different rates of mare sterility would influence population
persistence and genetic diversity in populations with high orskasting

levels of genetic diversity, various starting population sizes, and various
annual population growth rates. Their results stimat only in the most

extreme circumstancesviiere all of the following conditions are mietv

inttial genetic diversy, low population growth rate, high proportion of mares
treatedandno change in management for 50 years) would there likely be any
noticeable effect on genetic diversity or a significant probability of extirpation

of a herd. Monitoring and adaptiveanagement would reduce the probability

of unacceptable results even further, whickielaeen standard operating
procedurs for management of Oregon HMAs for years. Roelle and ©yler
McCance (2015) conclude that nothing in their results indicates wild horse
managers should steer away from permanent contraceptive techniques, as long
as results are monitored and adjustments are made if necessary.
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Risks Associated with Radio Collaring

Relatively few studies have incorporated the use of radio collars on wild
equids. Nevertheless, those studies have successfuly generated data for the
study of animal movement, behavior, and habitat use (Colins etal. 2014). In
this orrange behavioral study, radio collars and tags would be used to locate
and monitor wild horséndividuals and gain an understanding of their home
range and habitat use. Radio collars and tags are also important for locating
animals to conduct behavioral observations and to record data on fertiity and
fecundity.

Based on other studies that haxged radio collars and tags to study the

ecology of wild ungulates, these devices are expected to have minimal effects
on the animals wearing them. However, while every effort is being made to
develop a collar that is safe and comfortable, and experigrersdnnel

would fit them, one cannot rule out the possibility of an accident,

complication, or mortality of a horse wearing a collar as part of research.
Although in the past years USGS researchers have reported only minor
rubbing abrasions from collaend a few instances of the collar going over the
earsof horseqand therbeing removed using the remote release mechanism),
the following effects are possible:

1 Collar going over the esarln current BLMfunded stuis in
Wyoming and Utahradio collarshave been observed to go over
ma r e s,@nd evarrowero jenny earsin a study in Arizolmeother
equid species this has been observed to happen in males (G. Colins,
USFWS and P. Kaczensky Vetmeduni Vienna, pers. comvhy,
would therefore be fittedvith tags rather than collars in this studwi.
animals wearing collars and tags would be observed at least once a
month throughout the year. Should the collar go over the ears of
mare, the remoteelease (also known as the dip mechanism)
would bedeployed remotely (by radivacking the individual and
walking to within 200m of it) as has been donetiher BLM-funded
studies If this fails, the collar would be removed after capturing the
animal via helicoptedrive trapping, bait or water trappingr darting,
depending on what options are best in the specific situation.

1 Neckabrasions/sores: Rubbing and sores have not been reported in
other studies where equids have been collared (e.g., Collins et al.
2014) and were not seen in any mares during the first 5 months of
USGS6s collar test at Rahanrads Valley
Minor rubbing and small wounds have been observed in current BLM
funded studies involving radio collars Arizona, Utah and Wyoming.
Therefore this problem can be anticipated, but is expected to happen
only at a low rate and with minor woundsspile. All horses would
be visualy checked at least2Atimes monthly, and this check includes
looking for rubbing or sores. Horses in the wild are susceptible to
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wounds, most of which heal relatively quickly. If sores caused by a
collar have not healedithin 4 weeks of when they were sighted, that
individual would have its collar remotely triggered to drop off. If this
fails, the collar would be removed after capturing the animal via
helicopterdrive trapping, bait or water traps, or darting, depending
what options are best in the specific situation.

1 Collar too tight: Every effort would be made to put collars on at the
correct tightness, which for horses means snug when the head is raised
and looser when the head is lowered. Should an individuabrnpah
unusually large amount of weight, it is conceivable that the collar may
become too tight. In this case the collar would be removed with the
remote release mechanism or the individual would be captured and the
collar removed.

1 Tags: No negative effexbf the tags are expected; however, it is
possible that they may form an irritation to individuals should
vegetation get tangled in tieaidedtail. In this case, the tag would be
ultimately expected to rip out of the hair (leaving no injury) as the
horse rubs fit.

(5) Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

WinEquus Simulation

A simulation was run in the WinEquus populatiomodeling program for
aternative C. Results from thisiodeling exercise provide a median average
population growth rate in 5 years of 5.8 percent with a total population of 132
horses by 2025. This means that by spaying up to 33 mare pé+&Snof

the adult mare population), the population growth rate would dedigti
decrease from the estimated gfgcentdescribed in théffected Environment

- Wild Horses section athapter Ill. To be comparable to population models

for the other alternativeshis modelwasonly run through 2025 and shows a
median trial populdn size in 6 years of 132 animals. Over the years, the
foals of untreated mares would become old enough to reproduce and therefore
cause an increase in the population growth. fettes would lead to a more

rapid increase toward high AML and having excasimals on the rangéut

not until about 20270r 2028 These results indicate the need for a gather to
remove excess wild horses approximately 8+ years following the re
establishment of AML. This alternative extsritle normal 45 year gather

cycle to 8+years.

Direct and Indirect Effects

The anticipated effects of the ovariectomy via colpotomy procedure, including
the anticipated complications and complication rates describatémative

B are the same under this alternatiféie same amount of maresuld be

treated under both alternats/& and C.The samerocedure and monitoring

of shortterm, offrangeeffects would be conducted under this alternative.
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The anticipatd effects on mare health and behavior on the ramgsement,

body condition, athsurvival of ovariectomized maresstrous cycleand boe
histology would be the same as those describederalternative B.

Alternative B proposes to return between 28 and 34 spayed mares to the range
while alternative C proposes up to 33. A very samihumberof mares would
experiencalirect effects of the treatmemtowever under this alternative

there would be fewer untreated mares on the K&t well as fewer stallions
because the population would be returnethédow AML of 96 horses.

Effects on genetic diversity would be similar to those describaleimatives

A and B. Each alternative incorporates
for genetic monitoring and maintenance of genetic divergityor genetic

monitoring did not identifyany unique alleles in Warm Springs HMA. Past
interchange between HMAS, either through natural dispersal or through

assisted migration (i.e., humaransportof horses) haled to a herd that is of

highly mixed origin, which has genetic attributes thatsamdar to a number

of other wild horse herds in Oregon.

Oregon BLM has consistently conducted genetanitoring andanalysis for
each of its HMAssome ofwhich have relatively small AMLs, and has
effectively maintained adequate to high genetic dityettsirough close
monitoring and translocation of horses from other HMAs in times when
genetic results indicate the need. This model is consistent with
recommendations by Mills and Allendorf (1996) that a minimum of 1 and a
maximum of 10 migrants per gendoa would be an appropriate general rule
of thumbto maintain genetic diversityThe model by Roelle and Oyer
McCance (2015) shasthat only in the most extreme circumstancebgre

all of the following conditions are meiow initial genetic diversity,low
population growth rate, high proportion of mares treas@dno change in
management for 50 years) would there likely be any noticeable effect on
genetic diversity or a significant probabilty of extirpation of a herd.
Monitoring and adaptive managemievould reduce the probability of
unacceptable results even furtheach monitoring and manageméiats been
standard operating procedure for management of Oregon HMAs for years.
Roelle and OyleMcCance (2015) conclude that nothing in their results
indicates wild horse managers should steer away from permanent
contraceptive technigues, as long as results are monitored and adjustments are
made if necessary.

The WinEquus population model trial for this alternative shtle longterm
healthof the herd wuld not be threatened becadisen 2020 2025 the

annual population growth rate would be 5.8 percent with an anticipated climb
in annual population growth rate after the foals of untreated mares become
part of the breeding population and contribute offgprirhis alternative
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successfuly reduces the wild horse annual population growth rate and reduces
(extends) the frequency of gathers to remove excess animals.

There would be no effects associated with radio collaring because they would
not be used.

On-Range Outcomes Monitoring

This alternative incorporates only limited -tamge monitoring of having
spayed mares in a wild horse populatigxs compared to the propasection
where USGSwvould follow an intensive enange behavior monitoring
protocol throgh 2022, this alternative would gather data during annual
simultaneous doublebserver surveys through 2022 and opportunistic
groundbased observationg.he objectives of the erange behavioral
outcomes assessments for both alternatives are listed tableebelow for
comparison of whafquestionswould besubject to evaluation with recorded
data
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Table Il -6: On-range behavioral outcomes assessment objectives for alternatives B & C

On-Range Behavioral Outcomes Assessm@biectives

Proposed Action

Alternative C

Measure rates of social and reproductive
behavior and group cohesion in free
roaming male and female wild horses,
evaluating individuals within and betweer]
treatment and control HMA segments and
comparing theibehavior.

Record observations that may inform
whether or not spayed mares are always|
present in harem bands.

Record body condition and mortalty of

females and their foals in both treatment
and control herd segments to determine il
these factors am&ffected by spay treatmen

Using the Hennekand otherg1983) body
condition scoring system, determine
whether or not spayed mares differ in bo
condition scores, compared to Apeated
mares.

Test for an effect of spay treatment on
spatial ecology ofree-roaming horses by
monitoring the Global Positioning System
(GPS) locations of individuals (22 treatmd
herd segment females, 22 control herd
segment females, and 12 stallions from €
herd segment) within treatment and contr
herd segments of th@opulation throughout
the year.

Estimate apparent survival rate of treate
mares compared to untreated mares dur
future gather events and opportunistic
groundbased observations.

Measure demographic characteristics in
both treated and untreated heegments by
monitoring foaling rates and natural
mortality and by conducting aerial surveyj
once or twice annually to test for treatmer]
effects on herd segment annual growth
rates.

Estimate annual population growth rates
for the herd based on annwdrid surveys

from 2019 2022, and then every 2 years
after that.

2. Cultural Resources

The following issuds addressed in this section.
1 What would be the effects of the alternatives on cultural resources?

a. Affected Environment - Cultural

For the purposes of this analysis, the geographic extent of the analysis area for
cultural resources is the area within the HMA boundanyd the temporal scale of

the analysis is five years.

The affected cultural resources in the HMA have not measurably changed since

Resources

the issuance of The Spay Feasibiity andRamge Behavioral Outcomes
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Assessment and Warm Springs HMA Population Management Plan EA (DOI
BLM-ORWA-B050-20180016EA) and the Octobe2018 gather of 84%wild

horses While rangeland resources are generally slow to show change and do not
measurably respond to reduced disturbance in a matter of months, it is anticipated
that the reduction of 84%ild horsesn October 2018 wilcause a reduction in

impacts to cultural resources.

Two hundred and one archaeological sites are known to occur within the Warm
Springs HMA. Of this number, 42 sites (21 percent) are located within 200 feet of
water developments, primarily playa lakectaeservoirs. The remaining 159

sites are not located near mamade water developments but some are located
near areas of natural ponding from seasonabftinA small fraction of the HMA

has been inventoried for cultural resources. It is likely thatitads and,

potentially, thousands more archaeological sites occur in the nearly half milion
acre HMA. Based on past observations and experience on Burns District, it is
likely that at least 20 percent of these additional undiscovered sites are near man
made or natural water sources.

The 4006foot diameter zone around marade or natural water sources is
considered a ficongregationd area where
trampling, wallowing, and scuffing the ground surface are concentrated. Any

suiface or shallowly buried archaeological site within this zone is susceptible to

the abovementioned effects and can be disturbed to a depth of at least 12 inches.
Within this zone of disturbance, archeological material can be mixed both up and
down and in dorizontal direction and artifacts can be broken. What results is

total loss of site context and scientific value.

The extent that sites have been affected by livestock trampling in the past has not
been adequately measured and quantified due to dadilstok of information on

the sites themselves prior to the late 1970s when archaeologists were first
employed by the BLM for inventory and monitoringlowever, since 21 percent

of known sites are within 200 feet of water sources, they have likely been
trampkd by livestock, horses, burros, wildlifeand humans.

In October 2018, the BLM, through a gather, reduced the amount of wild horses
in the HMA by 845. Itis assumed that this reduction in animals will result in
reduced sizes of congregation areags mesrmade or natural water sources and,
thereby, reduce the potential for impacts to cultural resources.

. Environmental ConsequencesCultural Resources
Analysis Assumptions
Continued management ofldvhorse populations in excess of AMiould

expandthe size of existing congregation areas and result in the development of
additional congregation areas.
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NfGeneralizedo grazing (i.e. grazing awa
to affect archaeological siteghengrazing animalsaare managedtor near
appropriate management levéecause there is generally minimal trampling

Alternative A No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemen®lans for Warm Springs HMA)

Under the no action alternativéhe wild horse population would be returned to

low AML (96), including treating mares to be returned with PZP vacame019

and result in an estimated population2@6 horsesby 2025 It is assumed that

this number of horsesould result in reduced congregati@rea sizes and,

therefore the potential for additionaimpacts to cultural resources near rmaade

or natural water sourcesowid be reduced. Archaeological sites within
Afgeneralizedd grazing areas would remai

Alternative Bi ProposedAction(Spay Feasibility Action and USGS ®ange
Behavioral Outcomes Assessment)

Underalternative B,the population on the range would tedurned to

approximately 230 horses the HMA in 2019 and result in an estimated

population 0f432 horsesby 2025 While it is assumed that this number of horses

would also result in reduced congregation area sizes within the Bid/@ompared

to the population prior to the October 2018 gatlitewould be to a lesser extent

than under thewo action alternative or alternative C. Archaeological sites within
Afgeneralizedo grazing areas would remai

Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

Underalternative Cthe wild horse population would be returnedaw IAML

(96), including spaying up to 33 mares to be returmedP19 and result in an

estimated population df32 horsesby 2025 It is assumed that this number of

horseswould result in reduced congregation area sizes and, therdfere,

potential for aditional impacts to cultural resources near amaade or natural
watersourcesauldbe reduced. Archaeological site
grazing areas would remain unaffected.

CumulativeEffects

It is assumed that potential direct and cumulative effects to cultural resources
from anyfuture actionswvould be mitigated through projespecific cultural
resource inventory and mitigation measures prior to any project implementation.
Therefore, therera no anticipated cumulative effects to cultural resources under
any ofthe alternatives.
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3. Riparian Zones, Wetlands, and Water Quality

The following issuds addressed in this section.

1 What would be the effects of the alternatives on water quality apdrian
conditions within the HMA?

a. Affected Environment - Riparian Zones, Wetlands,and Water Quality

For the purposes of this analysis, the geographic extent of the analysis area for
riparian zones, wetlands, and water qualty isttieeen watershedbat overlap

the HMA boundary and the temporal scale of the analysis is five yegs.

thirteen watersheds are Big Stick Creek, Wison Creek, Flybee Lake, Buzzard
Creek, Jackass Creek, Juniper CrBak Valley, Little Tank Creek, Big Tank
Creek, Lower #er Creek, Harney Lakdlalheur Lake, Lower Donner und

Bltzen River, Middle Donner and Blitzen, and Walls Lake Reservoir. No
cumulative effects under any of the alternatiege expectetb the Little Tank
CreekBig Tank Creek and Juniper CreBky Valley watersheds because so little
of these watersheds fall within the HMA.

Riparian areas within the Warm Springs HMA are monitored through permanent
photo points, proper functioning condition (PFC) assessments, and site visits.
Riparian monitoring occurs approximately everp3ears, depending on the
monitoring type. Perennialater sources are regularly monitored, whie
intermittent streams are periodically evaluated.

Buzzard Creekis a temporal and spatially intermittent stream that flows into

Siver Lake playa. Water is dispersed into the creek from spring runoff, otlieer hig
water events, and subsurface flow from Buzzard Spring. Primary use is as a water
source for wildiife, wild horses, burros, and livestock. This stream is not an
Oregon Department of Environmental Qualty (ODEQ) 303(d) listed stream, is

not fishbearing, des not contribute to any fidlkearing stream, and is not a

source for public drinking water.

Ross Springs is a spring that is excluded from livestadkl horse, and burro
grazing ad has high species diversity widegetation that appears vigorous.
Photo monitoring shows a stable treadd this site was rated PFC in 2015.

Seiloff Dikes is a wetland habitat created by a series of constructed dikes to pond
water supplied by Seiloff Spring. This area is excluded from livestakwild
horseandburro grazing with water piped outside the exclosure to a watering
trough A PFC assessment was conducted in 28h8 the site was ratettRFC

The site capabilty is that of an altered/created wetland. A series of dikes and
headgates pond the wateatlistorically would have flowed onto a larger playa
lakebed. The dikes/ponds were built to create waterfowl habitat reextiosure

fence surrounds most of the wetlaiionitoring photos show a stable trend.
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Thorn Springs is a highly productive spriagth high species diversity and
vegetation that appears vigoroushis is the only perennial water source that is

not fencedA PFC assessment was conducted in 28h8 the site was rated at

the upper end diunctioning atisk (FAR). The primary reasorfer the FAR

category veredue to the recentinauthorizedwaterhole/dugout that had been
created near the wetlands spring source and the presence of a small patch of the
noxious weed, perennial pepperweed. Monitoring photos show a stable trend.

Bigfoot Reservoir is located on the East Warm Springs Allotment. It was
expanded from a 1.&cre waterhole to a 16fcre reservoir and fenced in 1975.
Two goose nesting islands were created at that timé various woody species,
riparian and aquatic vegetationere planted throughout the area. Since then,
willows have survived, expandednd show high vigor along with cattails, reed
canary grassind various sedges and rushes. This area has been under drought
conditions over the past 5 years, severely redutiagMater level in the reservorr.
Monitoring has not been conducted on this reservoir.

Numerous playa lakebeds exist within the HMA with many containing

waterholes. Presently, these areas receive seasonal use by livestock, wild horses
burros,and wildlife each yer Indicators forrangelandchealth and riparian

monitoring data from 2015, for both West and East Warm Springs Allotments,
indicate allstandards forangelanchealth areeither not presengchievedor if

not achieved, livestodkild horses/burrosre not a causal factor.

In October 2018, the BLM, through a gather, reduced the amount of wild horses
and burrosn the HMA by 845and 41, respectivehlt is expectedhat this

reduction in animals wil result in reduced use and impatite¢anfenced Thorn
Springs wetland areeesult in improved riparian function in that area, and reduce
the concern for potential impacts to additional riparian areas due to the removal of
excess animals

. Environmental ConsequencesRiparian Zones, Wetlands, and Water
Quiality

Alternative A- No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemen®lans for Warm Springs HMA)

The no action alternative would minimize the potential effect of horses on riparian
zones anavetlands. A reduced horse population in the HMA aids in limiting the
pressure placed on riparian exclosure fences and riparian zones. Currently Thorns
Springs remains unfenced and may maintain or improve in condition.
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Alternative Bi Proposed ActioriSpay Feasibility Action and USGS éRange
Behavioral Outcomes Assessment)

Alternative B would minimize the potential effect of horses on riparian zones and
wetlands but to a lesser extentritibe no action alternative or dternative C. A
reduced horse pajation in the HMA aids in limiting the pressure placed on
riparian exclosure fences and riparian zones. Currently Thorns Springs remains
unfenced and may maintain or improve in condition.

Alternative C(Spay Feasibility Action with Limited GRange Behawral
Outcomes Assessment)

Alternative C would minimize the potential effect of horses on riparian zones and
wetlands but to a greater extent tletherthe no action or aternative B. A

reduced horse population in the HMA aids in limiting the pressaeg on

riparian exclosure fences and riparian zones. Currently Thorns Springs remains
unfenced and may maintain or improve in condition.

CumulativeEffects

There are no reasonably foreseeable actions in the analysis area that would impact
riparian zons, wetlands, or water quality. All other ongoing actions associated

with these resources, including the actions proposed under each alternative, are
anticipated to contribute to improved riparian and wetland health and water

qualty. Therefore, there are mnticipated cumulative effects to these resources
under any of the alternatives.

4. Livestock Grazing Manage ment

The following issuds addressed in this section.
1 What would be the effects of the alternatives on livestock grazing
management and associated ranch operations?

a. Affected Environment - Livestock Grazing Manage ment

For the purposes of this analysis, the geographic extent of the analysis area for
Ivestok grazing management is the East Warms Spring and West Warm Springs
Allotments. The HMA falls entirely within these two allotments. The temporal
scale of the analysis is five years.

There are a total of nine livestock operators currently authorizedaze gr

Iivestock in the HMA. The BLM allocated forage for livestock use through the
Three Rivers RMP/ROD (1992) and specifically allocated 19,392 AUMs of active
preference to livestock for forage each year within these allotments. These
allocations were basexh the analysis of monitoring data that included actual use,
utiization, climate data, lonterm trend studies, and professional observations.
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Table III-7, following, summarizes the livestock use information for the
allotments in the HMA. Actual livestécuse across the HMA has varied due to
drought and th€012 Miler HomesteadVildfire causing periods of rest from
grazing Averageactual use since 2008 for the allotmeist$ound in table 111-8

andtable I11-9.

Table 1l -7: Authorized livestockusewithin the Warm Springs HMA

BLM % of Permitted P;gmged
Allotment | Administered| Allotment | Permittees| Season U
Acres in HMA of Use =€
AUMs
East
Warm o 41T
Springs 178,144 100% 5 8/31 8,225
West
Warm o i
Springs 297,375 100% 4 4/119/15 | 11,167

Table 1l -8: Actual use within Warm Springs HMA by allotment

Aotment Vear Actual AUMs Used Perce'r&tuol\fAPermltted
S
2017 6,530 79%
2016 5,713 69%
2015 4,889 59%
2014 4,612 56%
: 2013 4,701 57%
East Warm Springs 5012 5592 638%
2011 7,004 85%
2010 5,798 70%
2009 5,802 71%
2008 6,483 79%
2017* 7,548 68%
2016* 8,046 2%
2015* 7,966 71%
2014* 6,569 59%
, 2013 7,158 64%
West WarmSprings 5012 6,109 55%
2011 6,399 57%
2010 6,530 58%
2009 4916 44%
20087 6,415 S7%

*Not all users actual use was turned in these years so billed use was used to suppisaeatculationsas it was the best available information.
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Table 1l -9: Total combined actual use within Warm Springs HVA by year

Combined | Percent of
YEAR ActualUse | Permitted
AUMs AUMs
2017 14,078 73%
2016 13,759 71%
2015 12,855 66%
2014 11,181 58%
2013 11,859 61%
2012 11,701 60%
2011 13,403 69%
2010 12,328 64%
2009 10,718 55%
2008 12,898 67%

The allotment management plan&NIP) associated with these two allotments
establisled objectives to maintain or improve key herbaceous species in the
respective allotments. These AMPs provide grazing prescriptions that allow for
periodic growing season rest for key forage species to aicimtaiming plant

vigor and reproductionBoth of the AMPs also set target utiization levels of a
maximum of 50 percent on native species and 60 percent emativa species
(e.g. crested wheatgrass). Burns District BLM mositannual utiization levels

on key forage species by all uses (i.e. livestock, horses, and wildlife). The method
most commonly used on Burns District to monitor utiization levels is the
Landscape Appearance Mettfodhese target levels aid in determining the need
for action or adjusnents if utiization levels exceed 50 or 60 pergcent
respectively Utilization is not specific to domestic livestocK utilization

objectives are reached prior to turnout or early in the grazing schédite
removal of domestic livestock would occur.

For both West and East Warm Springs Allotmentglicators forrangelandhealth

and riparian monitoring data through 2015 indicsteendards forangelandhealth

are either not present, achieved, or if not achieved, livestock are not a causal
factor.Monitoring of trend in condition of upland vegetation at representative

sites in both East and West Warm Springs Allotments is static overall with some
areas seeing a downward trend and some areas indicating an upward trend in key
herbaceous specidsongterm upland trend plots have been revisited

approximately every 5 years across the HMA with the most recelBafirWarm
Springs Allotment in 2013 and 2015 anidr West Warm SpringAllotment in

2012, 2015,and 2017

9 Landscape Appearance Method is defined as a qualitative assessment technique that uses an ocular estimate of fwadmagilizatithe
general appearance of the rangeland. Utilization levels are determined by comparing observations with wiipttondesfoeach utilization
class. An example description of a utilization class is as Pllows4@percent)The rangeland may be topped, skimmed, or grazed in patches.
The low value herbaceous plants are ungrazed and 60 to 80 percent of the numibembfseed stalks of herbaceous plants remain intact.
Most young plants are undamagéthere are 6 Utilization Classes; No Use5®), Slight (6220%), Light (2140%), Moderate (4160%),

Heavy (6180%), and Severe (8100%).
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Prior to October of 2018, the wild horse population in the HMA ahk®st 700
animalsabovehigh AML. Uplard forage utiization monitoring documented
moderate to high utiization levels in portions of the HN¥at had experienced
concentrated wild horse diivestock useln 2017, moderate to heavy use was
indicated in several areas of the HMA where loweelg\of livestock use
occurredHowever,n October 2018, the BLM, through a gather, reduced the
amount of wild horses and burros in the HMA by 84141, respectivelylt is
assumed that this reduction in animals wil result in reduced sizes of congregation
areas near mamade or natural water sources and, thereby, redugmtéatial

for heavy utiization levels.

Somehorseanake a substantial paot their use in areas not used by cattle.
However, in this HMA many of the areas of major horse use are also major use
areas for cattle. This, in general, is due to the availability of reliable water
sources. There are a few wells within the HMA; howewaost of the \ater

sources in this HMA are constructed stock reservoirs that are fed by winter snow
melt leading to runoff and filing the reservoirs or playas. During the late summer
grazing period, water becomes limited through evaporation and useditiorad

in years where snow accumulation is limited, water scarcity restrictareasn

this HMA.

. Environmental ConsequencesLivestock Grazing Manage ment
Analysis Assumptions

As wild horse populations increase above AML, there is a correspoimdirgase
in the potential for conflict with permitted grazing uBtanaging wild horse
populations on the rang@above AMLwould increase thievel of utiization and
decrease the amount of available foragd available watdor all uses, including
livestock

Alternative A- No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemen®lans for Warm Springs HMA)

Under the no action alternativéhe wild horse population would be returned to
low AML (96), including treating rares to be returned withZP vaccingin 2019
andwould resultin an estimated population 226 horses by 2025. It is assumed
that this number of horsesgould eliminate conflictswith livestock grazing
management because it would maintdie wild horse ppulation within AML for
approximately4 years.
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Alternative Bi Proposed ActioriSpay Feasibility Action and USGS ®ange
Behavioral Outcomes Assessment)

Underalternative B, the population on the range would be returned to
approximately 230 horses in the HMA in 2019 and result in an estimated
population of 432 horses by 2025. While ieigpectedhat this number of horses
would also result in reduced opportuesi of conflict for available forage and
water, as existed prior to the October 2018 gather, it would be to a lesser extent
than under theo action alternative or aternative C.Conflict with other usesver
available forage and water may continue to oclugr to the wild horse population
being over AML through 2025.

Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

Alternative C results in the least amount of wild horses on the range over the next
5years, whiemaintaining the population within AML during this time period.

This alternative would minimize the potential for conflict with livestock grazing
management over available forage and water for the longest amount of time as
compared talternatives A and B.

CumulativeEffects

It is assumed that potential direct and cumulative effedtsetiock grazing
managemenirom any future actions would be mitigated through preggetcific
ivestock grazing managememionitoring and mitigation measures prior to any
project implementation. Therefore, the effects of past and present actions,
combined with controling wild horse populations would cumulatively benefit
Ivestock grazing managemewmder any of the alternadis.

5. Wildlife and Wildlife Habitat, Including Special Status Species

The following issues addressed in this section.
1 What would be the effects of the alternatives on Grea&age Grouse
habitat?

a. Affected Environment - Wildlife and Wildlife Habitat, Including Special
Status Species

For the purposes of this analysis, the geographic extent of the analysis area for
wildiife includes the Jack Mountain/Dry ValleBriority Area of Conservation

(PAC) and Warm Springs HMA boundaries to encompass possible
movements/home range of GRSG that would be affected by management actions
within the HMA. The total acreage is approximatéty5,453acres, with the

HMA making up64 percent of the aredhe temporal scale of the analysis is five
years.
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The affected enviriment for wildlife habitat for each alternative at the Warm
Springs HMA scale is described as predominategrm-dry (arid) sagebrush

habitat with ecological site inclusions of low sagebrush, Wyoming big sagebrush,
basin big sagebrush, ejgowth westernuniper (>150 years of age), and playas.
Examples of common ecological sites are Clayp@ril2 precipitation zone (PZ)
Loamy 10/ 12 PZ, andCold Plateaus and Uplandsil@ PZ all of which are

potential sagebrussteppeplant communities if alterations hawet yet changed

the vegetative reference plant communiyrid sagebrush steppes are vulnerable

to threats that include wildfire, invasive exotic annual grasses, and continuous,
yearround grazing by large herbivores such as cattle and wild horses.

The range of alternatives would affect potential habitats of documented Burns

District terrestrial special status species (SSS), migratory birds, and locally

important wildlife that occur in the HMA. For SSS this includes: Greater-Sage
Grouse(GRSG) (Centrocercus urophasiany$Vestern bumblebeeBombus

occidentali, golden eagleAquila chrysaetas pygmy rabbit Brachylagus

idahoensi}, palid bat Antrozous pallidus, T o wn seareddbdts bi g
(Corynorhinus townsendijiand spotted baE(Q/derma maclatum). Affected

mi gratory Dbirds include Sppdabreeve such as
vesper sparronooecetes graminelysage sparrowArtemisiospiza

nevadensis mountain bluebird Sialia currucoidey, ferruginous hawkButeo

regalis), and othes that depend on habitats mentioned above to be in a

functioning state. The Migratory Bird Treaty Act of 1918 identifies migratory

birds, regardless of their status as common or rare. Locally important species are
pronghorn antelopeAftilocapra Americanpand mule deeddocoileus

hemionu} with antelope being the majority big game animal across the HMA.

This HMA is in one of ODFWb6s higher pri.
qualty for antelope.

This analysis is focused on GRSG habitat objectvesSGRARMPA 2015 table

2-2). All other sagebrush obligate spec®sgch as pygmy rabbitgnd the

associated sagebrush steppe habitat would fall under the umbrella of analysis for
each alternative. GRSG use the HMA yearlong and therg&8gpending leks

within the HMA.

Warm Springs HMAcontainsboth priority and general habitat management areas
(PHMA and GHMA) for sagagrouse Approximately 18 percent of the HMA is
designated as PHMANd is part of th®ry Valley/Jack MountainPAC, 74

percent is GHMAand the remaining 8 percent is designated asabitat In
Oregon, approximately 11,775 krof sagegrouse current range overlaps with

BLM HMAs (11,991 km) (Beever and Aldridge 2011priority sagegrouse

habitats are areas that have been identified as having the highest conservation
value to maintain sustainable GRSG populations. These areas include breeding,
late brood rearing, and winter concentration areas. Generagsagge habitat is
seasonally or yeamourd occupied habitat outside of priority habitat. The BLM
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has identified PHMA and GHMA in coordination with respective State wildlife
agencies.

The Oregon GRSG ARMP £015) describes three general habitat types:
breeding(lekking, nesting, and early broosdaring March 1 June 30)prood
rearing(summer and autumduly I October 31), andiinter (November 1

February 28), and the desired vegetative conditions/objectives for each (GRSG
ARMPA, table 22). All three habitat types are present or there is thenpat

based on ecological sites that if restored could support a plant community with
these habitat characteristics. Current GRSG use in the HMA is based on annual
spring lek counts, 4nile lek buffers, and #the-field observations

Most GRSG hens nedtring late March to midune [ate May to June nests are

typically second attemptsNew growth of perennial herbaceous plants is

minimal for early established nests and previous yd€egsidual) vegetation

provides cover for those negtSregg et al1994) The probability for nest

success increases when there are available patches of sagebrush canopy cover
greater than 15 percent and grass cover
perennial grass growth is greater than 10 percent for arid sagel®pph.st

Furthermore, perennial grass and forb height have been measured to be critical for
nest success and early brood rearing wi
ARMPA, table 22). Herbaceous cover and height provide horizontal screening at
the nest sitewhich obscures the nest from predators. Shrub and herbaceous cover
is also critical during early brood rearing when GRSG chicks are small and
vulnerable to predators. Broodaring habitat also occurs within the HMA, which
includes the numerous playas the HMA (>100 playas)During summer months
GRSG hens would be predicted to move broodfidee areas for foraging and

water. These areas are also important to wild horses and burros because by mid to
late summer developed waterholes in playas are sote &st places to have
water.During winter months GRSG rely heavily on sagebrush leaves for food,
especially winters with deep snow and cold weather that limits herbaceous forage
availability.

GreaterSageGrouse habitat objectives were determinedhig/2015 GRSG

ARMPA (table 22) and can be quantified by using Earth Sense Technology

(EST), which uses remote sensing at multiple spatial and temporal scales. EST
can be used to group GRSG habitat suitability into states as described in the State
and Trangion Models (STM) for GRSG (Sant et al. 2014). This is a thbaaed

model that identifies specific desirable or undesirable transitions in sagebrush
habitat (Oregon Sag8HARE 2017). The STMs are defined as State A:
Sagebrush/Perennial Herbaceous Stite B: Perennial Herbaceous State, State
C: Degraded Sagebrush State, and State D: Exotic Annual Grass State. State A'is
the most desirable habitat condition for sagebrush obligate species such as GRSG,
whereastate D is the least desirable and congideunsuitable habitat.
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Arid sagebrustSTM datashows that66 percenGRSG habitais in state A, 4
percentstate B, 15 percerstate C, and 12 percestaite D (able 11l-10and
Appendix K, State Transition Model and Sageouse Habitat MapOveral, lek
populations have seandrastic declineln 2016 the Dry Valley/Jack Mountain
PAC tripped asoft trigger by crossing a population threshold. This trigger is
tripped when the population figear running mean drops below the lower 95
percent confidence tiarval value. In 2017 this PAC trippedhard trigger caused
by a further decline in population. This trigger is tripped when theyizr
running mean population drops below the lower standard deviation value.

Causal factorsr plausible threat® habiat degradatiorand the drastic decline in
population aravildfires, specifically the Miler Homestead Fire in 2Qi2vasive
exotic annual grassgsrolonged drought limiting available water for brood
rearing and possibly yearlong grazirend competitionfor water resourcelsy

wild horseswithin the 4mile lek buffer

Primary threats to GRSG habitat are improper grazing managemeii horses

or livestock, wildfire, exotic invasive annual grasses, and drought. The STM was
also used to describe tharent conditions of GRSG habitat across the
geographic analysis aregauitable sagebrush habitat availability is becoming
imited with only about 58 percent gtate A. The other remaining states are

either unsuitable habitat or transitioning from margigaunsuitable.

In October 2018, the BLM, through a gather, reduced the amount of wild horses
in the HMA by 845. Itis assumed that this reduction in animals wil result in
reduced competition for water resources and herbaceous cover by wild horses
within the 4mile lek buffer. In addition, &th completede.g. Miler Homestead

Fire rehabiltation) and ongoing treatmen(e.g. noxious weed treatments, Coyote
Fire stabilization and rehabiltation efforig)the area are expected to improve
sagebrusthabitat for species such as GRSG, migratory birds, and other sagebrush
obligates.
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Table lI-10: STMs Sagegrouse Habitat States Invasive Annual Grass Threat Model

Habitat State| Acres Percent Causal Factor | State/Trending

Disturbance(D) | Towards
or Suceession(¢

445,324 58 S
State B| 31,177 4 S
State/C| 195,593 25 D

83,532 11 S&D

6,322 <1

10,964 1

Color Codésreen—=potential yeamoundhabitat; Yellow =seasonal'habjt@range =
seasonal habitat winteRed = nohabitat

Arid: State’A-=:sagebrugberennial herbaceous; State B-=perahherbaceous; State-C
degraded sagebrush; & State D= exoticannual grass

The USFWShas a Candidate Conservation Agreement with Assurances (CCAA)
for sagegrouse in place within Harney County. There are currently multiple
landowners enroled within the Dry Valley/Jack Mountain PAGEWS 2018).

b. Environmental ConsequencesWildlife and Wildlife Habitat

Effects Common to All Alternatives

Improper Grazing Wild Horse Overpopulation Threat

The sagebrush plant communities that support GRSG are very complex spatialy
and successionallyas are the effects of livestock grazing within these
communities, often making it difficult to form largeale conclusions about the
impacts of current livestock grazing practices on GRSG populations (Crawford et
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al. 2004). However, research suggests jifossible for grazing to be managed in a
way that promotes forage quality for GRSG since grazing can set back
succession, which may result in increased forb production (Vavra 2005). When
grazing management is periodic and allows forbs to regrow or psevization

by livestock such as season of use, the number of forbs available to GRSG may
increase (Vavra 2005). Anderson and McCuistion (2008) found grazing
management, when upland birds are present, should be flexible but limited to a
light to moderag use (3050 percent utiization) such asising deferred or rest
rotation grazing disturbance during critical GRSG life stages such as nesting.
Anderson and McCuistion also acknowledged the complexity of managing
grazing within GRSG habitat and determingal one grazing system is best suited
in all cases, but should be site speciach as the allotment and pasture scale.
While these references specifically refer to livestock, it is concluded that they
apply to wild horses as well, since they are botlydagrazing animals. The
differences between wild horse and livestock management arewidanorses

are free roaming and develop congregation areas year round where impacts are
mitigated by keeping populations within AML, whereas livestock are mowed fr
pasture to pasture in a designed rotation each year to prevent congregation areas
and impacts to key forage plant species.

Wild horse observations shduigh congregationareas are occurring withid

miles of all pending leks (range of 15120 horses pdek; average 49 horses per
lek). Continuous yearlong impacts from hor$e<GRSG and species mentioned
areserious concemi Water resources are limited in this HMA, especially during
drought years. Wild horse competition with native wildlife speciesveter

sources is concerning especially in relation to recent GRSG lek trends in the
HMA (drastic decline or loss) versus leks outside the HMA (stable). Research has
found that horses, being the larger and more aggressive species, can dominate
water source and limit use by native wildlife species such as pronghorn antelope
and elk by limiting their access to water, which reduced their time foraging and
decreased overall species fithess (Perry et al., 26@6ch et al. 201 Hall et al.
20163 Hall etal. 218). These findings are concerning and show that as wild
horse numbers increase, native wildlife species richness and diveasity
decreasgndthat native wildife can bdisplaced by the horses (Hall et al.

20163 Beever and Brussard 2000). It is dift to discern if horse congregation
areas within thenile lek buffers are the casual factor or one of several causal
factors to the decline in GRSG populations in this HMA since unburned habitats
appear to support adequate shrub and grass cover. Howesent research
indicates there is a correlation of wild horses having negative effects on native
wildiife species associated with limited water resources, which could be a link
that influences the decline of wildlife populations (Davies et al. 2014).
Furthermore, this HMA makes up 64 percent of potential GRSG habitat that
would be negatively affecteddfforts are not made to managéd horse

numbers within AML.

109



In general, GRS®ersistwhengrazing regimesremanaged to provide residual
vegetation and seasonal rest for key forage species. Grazing animals that are well
distributed across the landscape and managed to reduce the scale and duration of
congregationareas wil not impact GRSG habitat; but poor gainanagement

would result in increased areas of heavy and even severe utiization that not only
reduce available cover hut time, can cause mortality of targeted forage plant
speciesuch as blue bunch wheatgrad#en the resistance and resilience rof a
ecosystem/plant community is breached, degradation is eminent. In examples
observed in arid sagebrush habitat, invasion by exotic annual grasses such as
cheatgrass can lieeversible (Davies et al. 2009)

The Greater Saggrouse Conservation Assessinand Strategy for Oregon,
Hagen 2011(hereafter referred to as the Straje@nd the GRSG ARMPA

contain guidelines for wild horsend burromanagement as it relates to sagebrush
habitat management (Strategy, p. 104 and GRSG ARMPA2pb).2

The recommeded conservation guidelines for wild horsesl burrosfrom the
Strategy are incorporated into the recommended objectives for WHB from the
GRSG ARMPA that araddresseah this EA, Chapter IPurpose and Need for
Action.

Wild Fire Threat

Wild fires havealtered sagebrush steppe habitat across approximately 150,000
acres within the HMA an@54,331acres across trmumulative effects analysis

area (CEAA) The Miler Homestead Fire in 2012 burned approximately 160,000
acres that directly impactedur pendig leks These leksare located on the
soutleastquarter of the HMAandeastern half of the CEAA, and werempletely
burned. This fire resulted in habitat alteration depictedatssD and B.This

area does not meet habitat objectives amdasgginal atbest for herbaceous cover,
but much of the area has exotic invasive annuals throughout the landscape and is
unsuitablefor all general habitat typg6&RSG ARMPA 2015) Furthermore, this

fire impacted four other leks within 2 miles of the fire boundary.s&height leks
were located in some of the most populated GRSG habitats in the HMA. There
had already been observed population declines on many of these leks; however,
following the fire GRSG have not been observed on these leks. Spring of 2018
fights weremade in the attempt to locate new leks in the HMA, but none were
found. Wildfires are an annual threatto sagebrush steppe habitats and on any
given year habitat can be lost.

Exotic Invasive Annual Grass Threat

The dominant species found on disturbed areas in the HMA is cheatgrass.
Cheatgrass readiy invades disturbed sites such as wildfires, rodent mounds,
ivestock watering areas, and continuous y®and congregation areas (Miler et
al. 2013).Freeroaming horses haveebn shown to have the abilty to spread
cheatgrass successfuly via their dung (Ke&tgal. 2019. Arid sites are

particularly vulnerable to these exoti@nd once species such as cheatgrass
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become established it takes great economic investments to teduegotic plant
and then to rehabilitate the treated skéllér et al. 2013, Davies etal. 2011)
Often rehabilitation in arid sites requires the use ofmeative perennial grasses
such as crested wheatgrass (Davies 2DHVies et al. 2010Davies ¢ al. 2011).

Drought Threat

Data from three Remote Automated Weather Stations (RAWS) was gathered from
Western Regional Climate Cent&/RCC)in 2018 The three RAWS sites are

Foster Flat (5,000 ft.), which is in tlaalysis aregRock Creek (540 ft.), which

is located near the Hart Mountain Refuge headquarters about 18.5 mies
southwest of thanalysis areagnd P Hill (4860 ft.), whch is located just outside

the analysis arean the southeastern side and just above FrenchQlegon

Data from 1994 to present was collected for each site since the Foster Flat RAWS
site was established in 1994. The other two sites had data from prior years that
was not used to have a comparable timeframe for each of the sites. Calculations
werebased on the water year, which starts October 1 and goes through September
30 the following calendar year.

Precipitation averages for the three sites for 19046 (22 yearsareFoster Flat

i 8.40 irches Rock Creek 8.10 irches and P Hilli 10.57 nches. At all three

sites, the highest average monthly precipitation was in Apri,, ag June, with
May being the highest of the three months. August is on average the driest month
for each of the sites. Foster Flat and P Hill sites had 10 out of 22 with
precipitation less than 9@ercentof average. The Rock Creek site had 9 of 22
years with precipitation less than pércentof average. All three sites had less
than 90percentof average precipitation in 5 out of 6 years betweeni1®®8
wateryearand 200804 water year The Foster Flat site had very dry yealsss

than 70percentof average in 206708, and 201i112 through 201314 water

yeass. The Rock Creek and P Hil sites had similar patterns of drought years with
2006 07, 200708, 201112 and 201B14. The Rock Creek site had less than 70
percentof average in the last two droughiater yeas while P Hil site had less

than 70percentn the first three of those drought years.

Precipitation data collected prior to 1994 exists as iseptes in scientific papers
produced from the Jack Creek telemetry studsuf et al. 1991 Drut states that
precipitation data for the Jack Creek telemetry study area on average aras 25
(9.8 in) with the two years of the study precipitation as 24 cHhi(®) and 13 cm

(5.1 in). The Foster Flat RAWS station is within the Jack Creek study area and
was probably the site for the rainuge before the RAWS station was installed.

For Hart Mountain Refuge headquarters, the average precipitation was 29 cm
(114 in) with the two yeargrecipitation data as 30 cm (11.8)iand 21 cm (8.3

in.). If this is the case, average precipitation for the Foster Flat area has decreased
by 1.4 inches from the time period before 1990 to the time period after 1994.
Drought @currences have been one of the primary effects to water availability for
wild horses and burros, livestock, and wildife. In 2014, water was hauled in by
the BLM WHB Program to save animals from dehydration. With no perennial
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streams or springs, drinkingzater availability depends on snow pack and heavy
rains. The unpredictability of climate wil continue to limit water resources and be
a threat towildlife as wild horsenumbers increase and outcompete native species.

Alternative A- No Action(No Spay Easibility Action Continue withExisting
PopulationManagemenllans for Warm Springs HMA)

Under the no action alternativéhe wild horse population would be returned to
low AML (96), including treating mares to be returned WRtEP vaccingin 2019
andwould resultin an estimated population 226 horses by 2025.

Habitat degradatiois likely to continue across the analysis area, caused by the
primary threats to sagebrush habi@ildfires and exotic invasive annual
grassey however, maitaining good grazing practices and ANt

approximately four years would help redubesats to habitat degradationild
horsenumbers within AML would reduce the occurrence of areas of critical
GRSG habitat receiving continuous utilization at heawnsities on a year
round basis.

Areas within the HMA near water sources would continue to be affected by
concentrated grazing usdmit to a much lesser scale than was occurring prior to
the October 2018 gathehen the HMA is at AML.observations showorse
numbers at wier sources to be less than 20, as compared to 50 thdilfas
estimated during 2018Vild horses not only compete with native wildlife for

water, but also have intraspecific competition amongst themselves. Both
interspecific and imaspecific competition for water would cause reduced fitness
and eventually area abandonment or mortality for all fauna sp@wetons of

the HMA locatedaway from existing waterholes and springs would have non
grazed areas, which would be expectedtwige more suitable nesting sites for
GRSG due to more residual grass cover. Residual grass cover provides horizontal
screening at nest sites, in addition to screening from shrubs, which is believed to
reduce predatioifGregg et al. 1994)Maintaining wil horsenumbers within

AML would aid BLM land managers in their ability to provide qualty GRSG
habitat in the quantites needed for their survival and the maintenance of
populations. This alternative would maintain achievememamfelandhealth
standards for habitats that are still istate Awith the goal of providing habitats

that support healthy, productive, and diverse populations and communities of
native plants and animals (including SSS and species of local importance)
appropriate to soil, climat and landform.

Cumulative Effects No Action(No Spay Feasibility ActiorGontinue with
ExistingPopulationManagemenPlans for Warm Springs HMA)

Wild horsegrazing within AML would not contribute to the decline of sagebrush

habitat for GRSG oreduction of GRSG populationdMaintenance of the wild
horse population within AML has the potential to improve rangeland conditions
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for livestock operators who may ha@&€AA enrolled private inholdings within
the HMA in the analysis area withSFWS and a& permitted for grazing in
allotments within the are®GSFWS 2018).

Alternative Bi Proposed ActioriSpay Feasibility Action and USGS ®ange
Behavioral Outcomes Assessment)

Alternative B would reduce the potential effect of horses on wildlife, but to a
lesser extent than th® action alternative or dternative C.

Habitat degradatiois likely to continue across the analysis area, caused by the
primary threats to sagebrubhbitat (wildfires and exotic invasive annual
grassel however,moving the wild horse population towafd/iL and studying
ways to slow population growth in the futuseuld beone less threato habitat.
Wild horse population levels that are moving towakdidL , with efforts to slow
annual population growth ratesould reduce the occurrence of areas of critical
GRSG habitat receiving continuous utiization at heavy intensities on a year
round basis.

Areas within the HMA near water sources would contitoide affected by
concentrated grazing usleut to a much lesser scale than was occurring prior to
the October 2018 gathaiild horses not only compete with native wildlife for
water, but also have intraspecific competition amongst themselves. Both
intergpecific and intraspecific competition for water would cause reduced fitness
and eventualy area abandonment or mortalty for all fauna sp&oe®ns of

the HMA locatedaway from existing waterholes and springs would have non
grazed areas, which woulce expected to provide more suitable nesting sites for
GRSG due to more residual grass cover. This would be expected to be highest in
areas outside of the current use adaing drought years and lowest in these
areas during wet years, since in those yétarvould be expected that all water
sources would have water and attigreizerswvhile dispersing their use. Residual
grass cover provides horizontal screening at nest sites, in addition to screening
from shrubs, which is believed to reduce predaiBregg et al. 1994)Moving

wild horsenumbers toward\ML would aid BLM land managers in their ability

to provide qualty GRSG habitat in the quantities needed for their survival and the
maintenance of populations. This alternative would maintain achieveshent
rangelandhealthstandard Sor habitats that are still istate Awith the goal of
providing habitats that support healthy, productive, and diverse populations and
communities of native plants and animals (including SSS and species of local
importance) appropriate to soil, climate, and landform.

Cumulative Effects Alternative Bi Proposed ActioiiSpay Feasibility Action
and USGS O+Range Behavioral Outcomes Assessment)

Moving the wild horse population closer to AML has the potential to improve
currentrangeland conditions for livestock operators who may I@@AA
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emroled private inholdings within the HMA in the analysis area WitBFWS and
are permitted for grazing in allotments within the até&HWS 2018).

Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

Alternative Cresults in the least amount of wild horses on the range over the next
five years, while maintaining the population within AML during this time period.
The effects from wild horses on wildlife would be similaraternative A but

those effects would spa¥ years as opposed to thegears noted ilternative A.

CumulativeEffects- Alternative Q(Spay Feasibility Action with Limited Gn
Range Behavioral Outcomes Assessment)

Similar cumulative effect® dternative Awould be expectedyith the diffeence
being thatlternative C has a potential to reduce impacts from wild horses to
wildiife for atleast 4 additional yeaescompared t@lternative A.

6. Noxious Weeds

The following issues addressed in this section.
1 What would be the effects of theternatives on the spread and introduction
of noxious weeds?

a. Affected Environment - Noxious Weeds

For the purpose of thianalysis, the geographiextent of the analysis aréa

noxious weeds encompasses the Warm Sphilga. The temporal scale of the
analysis is five years. Past actions affecting noxious weeds in the Warm Springs
HMA include large fireghathave occurred throughout the HMA, including the
Miler Homestead Fire that occurred in 2012. These past fires have been treated
and continue to bmonitored for noxious weeds. Present actions include ongoing
ground treatmentand suveys for noxious weeds. Ongoiragtions include
treatments that are deemed necessary to control the spread of noxious weeds
within the HMA, including proposed aerial cigrass treatments in tR617

Coyote Fireemergencystabilization andehabiltation ESR.

Noxious weeds have been documented within the Warm Springs HMA (table IlI
11). Noxious weeds are transported and spread by a multitude of sources
including but not limited to, vehicles, humans, wildlife, livestpoand wild

horses. A recent publication by Kirand otherg2019) found that wild horses

could be contributing to, speciffically, cheatgrass propagation through distribution
of the viable seed via ¢ir feces.

In October 2018, the BLM, through a gather, reduced the amount of wild horses
in the HMA by 845. Itis assumed that this reduction in animals will result in
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reducedlisturbance areas cause by hoof traffic, therefore reducing the potential
for noxious weedckstablishment anslpread in the HMA.

Table Il -11: Noxiousweeds

Weed Species Number of Sites Acres
Cheatgrass 22 804.52
Whitetop 20 6.34
Bull Thistle 17 75.92
Canada Thistle 36 82.17
Russian Olive 6 10.04
Perennial Pepperwee 7 32.04
Dalmation Toadflax 1 0.01
Scotch Thistle 36 262.34
Totals 145 1,273.38

Most of the weed siteeceiveongoing treatments and are monitoradnually
Each sites enteredn the National Invasive Species Information Management
System (NISIMS)monitored and treated where weeds stil ocdinxious
weeds are treated using the most appropriate methods as analyzedigirithés
current Integrated Invasive Plant Management EA (BOM-OR-B000-201%:
0041EA) or subsequent NEPA.

Cheatgrass, @wery problematic weed to managg prevalat throughout the

HMA . Cheatgrass contributes to fire spread and can become a component of an
invasive annual gragsfire cycle vegetation stat€ontinued surveys and weed
treatments are ongoing to reduce thpaofunities of spread to further acres of the
area.

Canada thistle occurs in many of the riparian areas. Improving desirable riparian
vegetation, along with aggressive weed treatments, wil reduce the dominance of
this noxious weed and allow the ripariareas to recover and function properly.
Scotch thistle has historically infested most of the disturbed areas (watenhdles
animal congregation areas). Itis stil presént has beemeducedhrough

aggressive monitoring and treatments. Unfortelyathe longevity of the seed

lends itself to reappearing when conditions are right.

. Environmental ConsequencesNoxious Weeds

Alternative A No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemenlans for Warm SpringslMA)

By maintaining wild horse populationswvithin AML for four years under theo

action alternative disturbance areas and the spread of noxious weeds by horses
would bereduced as compared to prior to the October 2018 gadbarever, this
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would only & maintained for the normal gather cycle ©54/ears under this
alternative.

Alternative Bi Proposed ActioriSpay Feasibility Action and USGS ®ange
Behavioral Outcomes Assessment)

Underalternative B,the population on the range would tegurned ¢

approximately 230 horses the HMA in 2019 and result in an estimated
population 0f432 horseshy 2025 While it is assumed that this number of horses
would also result in reducedisturbance areas and spread of noxious weeds as
compared to prior to th®ctober 2018 gathet would be to a lesser extent than
under theno action alternative or aternative C.

Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

By maintaining wild horse populationsvithin AML for 8+ years undealternative
C, disturbance areas and the spread of noxious weeds by horses would be
minimized. Currentisturbance areasgould remain in high use areas, such as
watering sites; however, the areas would increase in distuemce size.
Maintaining the wild horse population within AML for a longer period of time is
expected to reduce the need &mtive noxious weed treatments

Cumulative Effects

Project specific noxious weeds monitoring and mitigation measures (i.e. iwento
project area prior to activitand treat noxious weeds present using appropriate
methods, clean vehicles aaduipment prior t@and after im@menation of the
project to guard against spreading noxious weseisd areas disturbed by the
project with amix of native and desirable nomtive species to minimize
establidsment of noxious weeds, etavpuld be in place for any future projects in
Burns District. There are no reasonably foreseeable actions in the analysis area
that would affect noxious weedrsjad, and, therefore, there are no anticipated
cumulative effects to these resources under any of the alternatives.

7. Soils and Biological Crusts

The following issues addressed in this section.
1 What would be the effects of the alternatives on soils and biological crusts?

a. Affected Environment - Soils and Biological Crusts

For the purpose of thianalysis, the geographiextent of the analysis aréa

soils and biological crusts encompassesitaam SpringsHMA. The temporal
scale of the analysis is five years. Tdmalysis of potential effects to sotstiered

to the 1991 Three Rivers Proposed Resource Management Plan (PRMP)/Final

116



Environmental Impact Statement (FEIS) and relevant informatmntained in the
following sections is incorporated by reference: Three Riv€isapter 2, p.-45
(Soils Managemeni@indChapter 3, p.-3. Past activities that had the potential to
affect soils and biological crusts within the HMA include the constmicbf

range improvements, livestock grazing, wild horse and burro use, wildfire, post
fire ESRprojects, noxious weed treatments, and recreation.

In October 2018, the BLM, through a gather, reduced the amount of wild horses
in the HMA by 845. It is assned that this reduction in animals wil result in
reduced impacts to soils and biological crusts throughout the HMA.

Soils within theWarm $rings HMA are composed mainly of RBraceAnawalt
soil association (greater than 95 percent). Additionally, teaceunts of the Fury
SkunkfarmHousefield, SpangenbufgnkoCatlow, RealsVergasLawen,
PoujadeAusmusSwalesilver, FelcheBkedaddle and NinemieWestbutte
Carryback associations are also present.

The RazBraceAnawalt association includes cobbly ¢orsy loams that evolved

on hills and tablelands. These soils are shallow to moderately deep, generally well
drained, and have a low potential for wind erosion and low to moderate potential
for water erosion. These soils of cold plateaus and uplands suepive

vegetative communities dominated by Wyoming big sagehygbmisia

tridentata wyomingensjsiow sagebrusifArtemisia arbusculg needlegrass
speciegAchnatherunssp), and bluebunch wheatgrag8seudoroegneria

spicatg.

The FurySkunkfarmHousefield soil association consists of very deep, somewhat
poorly to very poorly drained soils that are formed in alluvium. They consist of
fine sitty to fine loamy soilsthatare found in lake basins, floodplains, floodplain
steps in depressions on stream terra@esl along drainageays. Slopes are
generally 04 percent. Ponding in this soil series is frequesith occasional
flooding. Native vegetation associated with F&kunkfarmHousefield soils
includes: hardstem bulrushSchoenoplectuscutus) sedgesGarexssp), tufted
hairgrass Deschampsiaespitosa)rushesJuncusssp), quackgrassHlymus
repers), Sandberg bluegrasPda secundp saltgrassistichlis spicata) yarrow
(Achilleassp), lupine Cupinusssp), threetip sagebrushArtemisia tripartite,
siver sagebrushArtemisia cang shrubby cinquefoil Pasiphorassp), willow
(Salixssp), wildrye (Leymus<inereus)creeping wildrye l(eymudriticoides),

and wild rose Rosa woodsji

The Spangenburgnko-Catlow association consists of very deep, vaedined

and moderately wetlrained soils that formed in lacustrine sediments and
deposits and alluvium derived from volcanic rocks and is generaly found on lake
terraces and alluvial fans and swales. Textures rixogesity clay loam to very
stony loams and can be found on slopesi@(percent at elevations of 4,200 to
5,500 feet. There is a high potential for wind erosBominant vegetation for
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this soil association includes: Basin big sagebrdste(misia tidentata
tridentata), Wyoming big sagebrustftemisia tridentata wyomingenis
beardless wildrye Leymudriticoides), bluebunch wheatgrasBgeudoroegneria
spicata) Thurber needlegrasg¢hnatherunthurberianum)basin wildrye
(Leymuscinereus)Indianricegrass Achnatherunmymenoide$ and needlieand
threadgrass(Hesperostipa&omate).

The ReallisVergasLawen soil association consists of very deep,-dralned

soils that formed in gravelly or loamy alluvium and eolian matederived from
volcanic rocks and wind and water deposited sediments. This complex is found on
alluvial fans, lake terraceand in depressions on plateaus and has slopeis3of O
percent. The association ranges from a loamy to sandy loam textuseveeid
drained with ®w to moderate permeability resulting in a low to moderate risk of
wind and water erosion. Native vegetation commonly found in this soil
association is: basin big sagebrusht¢ misia tridentata tridentatgWyoming big
sagebrushArtemisia tridentata wymingensi} bluebunch wheatgrass
(Pseudoroegneriapicata) Thurber's needlegrasddhnatherunthurberianum)
Sandberg's bluegrasBda secundp needleandthread

grass Hesperostipaomate)Indian ricegrassAchnatherunmymenoides)asin
wildrye (Leynuscinereus)and western needlegragsclinatherunoccidentale).

The PoujadeAusmusSwalesilver soil association consists of very deep,
somewhat poorly to moderately wdilained soils formed from lacustrine

deposits derived from volcanic rocks and aste Tomplex consists of very fine
sandy loams to ashy sit lobams asdeneraly found on low lake terraces and
depressions on plateaus with slopes ranging frofp@rcentThese soils are
susceptible to frequent ponding from November through May, demed the
annual precipitation. Potential native vegetation associated with this complex is
basin big sagebrugii\rtemisia tridentata tridentafablack greasewood
(Sarcobatusermiculatus)basinwildrye (Leymuscinereus)inland saltgrass
(Distichlisspicata) siver sagebrushAftemisiacana) Sandber goa bl ueg
secundd, creeping wildrye lleymudriticoides), and mat muhly Mluhlenbergia
richardsonis).

The FelcheiSkedaddle association consists of very shallow to moderately deep,
well-drained sils thatformed in coluvium and residuum derived from andesite,

basalt and volcanic rocks. Texture ranges from very stony clay loam to very

cobbly loam. This association is found on mountains,, lallsd plateaus with

slopes of 475 percent. Erosion pettial is moderate for water and slight for

wind. Native vegetation associated with this soil association includes: bluebunch
wheatgras¢Pseudoroegnerigpicata) Thur ber 6(Achmatherudn e gr as s
thurberianum)Wyoming big sagéArtemisia tridentata wymingensiy, purple

sage $alviadorrii), and squirreltail(Elymus elymoidgs

Ninemile-WestbutteCarryback association is composed of wedlined, shallow
and moderately deep soils that formed in residuum and colluvium and tend
towards gravely to very cobbly loams or stony to cobbly clays with areas of silty
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clay loam. They are found on plateaus, hills, and mountains that receive 12 to 16
inches of precipitation. Slopes range fron®® percent leading to a moderate
hazard of water erosion. The associated native vegetation communities are
mountain big sagebrusiitemisia tridentata vaseyahand low sagebrush
(Artemisia arbusculawith needegrass specie®¢hnatherunssp) and Idaho

fescue Festuca idahoengs

Identification of biological soil crusts (BSC) at the species level is often not
practical for fieldwork. The use of some basic morphological groups simplifies
the situation. Morphobical groups are also useful because they are
representative of the ecological function of the organisms (BLM Technical
Reference (TR) 1730, p. 6). Using a classification scheme proposed in,1994
onecan divide microbiota such as BSCs into three grdagssed on their physical
location in relation to the soil: hypermorphic (above ground), perimorphic (at
ground), and cryptomorphic (below ground).

The morphological groups are:
. Cyanaobacteria P erimorphic/cryptomorphic
. Algae - Perimorphic/cryptomghic
. Micro-fungi - Cryptomorphic/perimorphic
. Short moss (under 10mmHypermorphic
. Tall moss (over 10mm) Hypermorphic
. Liverwort - Hypermorphic
. Crustose lichen Perimorphic
. Gelatinous lichen Perimorphic
. Squamulose lichenP erimorphic
10. Foliose lichen Perimorphic
11. Fruticose lichen Perimorphic

O©CO~NOOOTA~,WNPE

Morphological groups 4, 5, 7, 8, and 9 wil likely be the dominant groups
represented in the project area. Depending on precipitation amounts and
microsites, groups 6, 1@nd 11 may also be well represented where the site
specific conditions required for their growth exist. Morphological groups 1, 2, and
3 are difficult to discern in the field, as they require specialized tools that are not
easily useable in the field. $a@iurface micro topography and aggregate stability
are important contributions from BSCs, as they increase the residence time of
moisture and reduce erosional processes. The influence of BSCs on infittration
rates and hydraulic conductivity varies greatignerally speaking, infitration

rates increase in pinnacled crusts and decrease in flat crust micro topography. The
northern Great Basin has a roling BSC micro topography, and the infitration
rates are probably intermediate compared to flat or pinthamriastal systems.

Factors influencing distribution of BSCs (TH302) include, but are not limited

to: elevation, soilsand topographypercent rock covetiming of precipitation

and disturbance. Possible disturbances that have occurred within the HMA
include, but are not limited to, effects from livestock grazing, vehicles, wild horse
and burrouse, and human footprints. The specific contribution of these activities

119



to current B&€ condition and cover is not discernable from other historic
disturbances.

. Environmental ConsequencesSoils and Biological Crusts-

Assumptions

A 5-acre area of compaction would double in sizeiif ylears to 10 acres based

on a 1520 percentvid horseannual population growthn another 46 years,

that acreage would be 20 acres. Therefore maintenance of wild horse populations
within AML would limit areas of compaction.

Alternative A No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemen®lansfor Warm Springs HMA)

By maintaining wild horse populationswithin AML for four years under theo

action alternative, additional impacts to soils and biological crusts would be
prevented. Current soil compaction arathgsuccessional states of biological

crusts would remain in high use areas, such as watering sites; however, the areas
would not increase in disturbance size and large scale (outside the current
disturbance footprint) active rehabiltation would be a@didy not allowing

these areas to increase exponentially.

Alternative Bi Proposed ActioriSpay Feasibility Action and USGS ®Range
Behavioral Outcomes Assessment)

Underalternative B,the population on the range would tedurned to
approximately 23thorses inthe HMA in 2019 and result in an estimated
population 0f432 horseshy 2025 While it is assumed that this number of horses
would also result in reduceithpacts to soils and biological crustghin the

HMA, it would be to a lesser extent tharden theno action alternative or
aternative C.

Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

By maintaining wild horse populationswvithin AML for 8+ years undealternative

C, additional impacts to soils and biological crusts would be prevented. Current
soil compaction and early successional states of biological crusts would remain in
high use areas, such as watering sites; however, the areas would not increase in
disturbance size and large scale (outside the current disturbance footprint) active
rehabiltation would be avoided by not allowing these areas to increase
exponentially.
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Cumulative Effects

There are no reasonably foreseeable actions in the analgsishat would affect
noxious weed spread, and, therefore, there are no anticipated cumulative effects to
this resource under any of the alternatives.

8. Upland Vegetation

The following issudas addressed in this section.
1 What would be the effects of tredternatives on upland vegetation health?

a. Affected Environment - Upland Vegetation

For the purposes of this analysis, the geographic extent of the analysis area for
upland vegetation is the HMA boundaryhe temporal scale of the analysis is five
years

The dominant vegetation communities throughout the HMA are listed in the

following table. These community types are based on the Natural Resource
Conservation Service (NRCS) Ecological Site Descriptions found online (JSDA

NRCS 2018). Approximately 7 er cent of the HMAOGs ecol o
the description cold plateaus and uplands in tfidZ0nch precipitation range

with the dominant vegetation of big sagebrush and perennial grass species.
Approximately 20 percent of the HMA falls under thadcplateaus and uplands

in the 10 12 inch precipitation range with low sage and perennial grasses as the
dominant vegetation. The remaining five percent is variable dependent on the soil

type inclusion and does not affect vegetation communities withitd kha.
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Table lll-12: Warm Springs HMA ecologicalsite descriptions

Ecological Stte

D Site Name Dominant Vegetation Community
PONDED /Artemisia canasp.bolanderi/Poa nevadenslseymus
023XY2000R CLAY triticoides
/Artemisia tridentatassp.tridentata/Leymus cinereus
023XY2020R | SWALE Pseudoroegneria spicassp.spicata
023XY2120R | LOAMY /Artemls_la trldentatassp.wyomlnge_n&s/Achnatherum
thurberianumPseudoroegneria spicassp.spicata
023XY2140R | CLAYPAN /Artemisiaarbuscula/Pseudoroegneria spicata
023XY3000R SOUTH /Ar_tem|5|a trld_entatassp.wyommgenss/P_seudoroeg neria
SLOPES spicatassp.spicataAchnatherum thurberianum
NORTH /Artemisia tridentatassp.tridentata/Festuca idahoensis
023XY3080R SLOPES Pseudoroegneria spicassp.spicata
023XY3160R DROUGHTY /Artemisia tridentatassp.tridentataArtemisia tridentatassp.
LOAM vaseyanal/Festuca idahoengishnatherum thurberianum
023XY3180R | LOAMY /Artemisia tridentatassp.vaseyana/Festucaidahoensis
024XY001OR | SODIC FLAT /Sarcobatus vermiculatus/Distichlis spicata
SODIC : . L .
024XYO0030R BOTTOM /Sarcobatus vermiculatus/Leymus ciner®istichlis spicata
CLAYEY /Artemisia tridentatasubspwyomingensis/Elymusymoides
024XY008OR | p| AYETTE | Poa secunda
/Atriplex canescenértemisia tridentatasp.
024XYO120R | SANDY tridentata/Hesperostipa comatachnatherum hymenoides
LOW SODIC /Sarcobatus vermiculatuAtriplex confertifolia/Elymus
024XYO130R TERRACE elymoides
024XY0150R DESERT /AtrlpI(_ex confertifoliaPicrothamnus desertorum/Elymus
LOAM elymoides
024XYO160R | LOAMY /Artemlgla trldentata/ar.Wyomlngep5|s/Achnatherum
thurberianumPseudoroegneria spicatsp.spicata
SHALLOW /Artemisia tridentatasubspwyomingensis/Achnatherum
024XYOL70R LOAM thurberianumAchnatherum hymenoides
024XY1130R | SODIC EAN /Artemisia tridentatasubspiridentataSarcobatus

vermiculatus/Achnatherum hymenoidesymus cinereus

Visual effects to vegetation from livestock grazing and wild horse and burro use
are more obvious near congregation areas and not easily observed in other
portions of the HMA. Bunchgrass vigor has the potential to decline in localy
heavily-grazed areas duo utiization levels in excess of 50 percent over
successive years. Conversely, bunchgrass vigor may also decline irgligziyd
or nontgrazed areas, due to plant decadence (growth may be limited by
accumulation of old and dead tissue; Oesterheldviaidaughton 1991),
especially where no fire or other event has occurred that would remove

accumulations of dead material. Both conditions have been observed in the HMA.
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Vigor of bunchgrass plants may be maintained, or even improved, by some
disturbance Hat removes buildup of previous ye@gsowth, either infrequently
through large, sudden events such as wildfire (which may kil the plant), or more
frequently with less intensity, as with grazing. The effect of defoliation to
bunchgrasses, before and aftddfire, can be directly observed within the HMA.
The effect on plant vigor from grazing is more subtle, and involves interplay
between a plads ability to reestablish photosynthetic activity and its abilty to
retain a competitive position in the placommunity (Oesterheld and

McNaughton 1991).

Monitoring of trend in condition of upland vegetation at representative sites in
both East and West Warm Springs Allotments is static overall with some areas
seeing a downward trend and some areas indicating an upward trend in key
herbaceous species. Altigh assessments have found portions of the HMA are
achieving upland rangeland health standards, local areas of declining bunchgrass
health have been observed, generally in areas around the limited reliable water
sources, and within some of the wild horsel dvestock congregation areds.
October 2018, the BLM, through a gather, reduced the amount of wild horses and
burros in the HMA by 84%nd 41, respectiveit is assumed that this reduction

in animalswill result in reduced sizes of congregation anmesar maimade or

natural water sources and, thereby, reduce the potential for impagigrid

vegetation

. Environmental Consequences Upland Vegetation

Analysis Assumptions

As wild horse populations increase above AML, there is a correspoddinggase

in native plant health and vigotncreasing thewumber of horseand burroson

the range would increase tlesvel of utiization and decrease the amount of
available forageOver time, this is expected to reduce the vigor and resiliency of
perental grasses in the HMA.

Alternative A No Action(No Spay Feasibility ActiorGontinue withExisting
PopulationManagemenilans for Warm Springs HMA)

Under the no action alternativéhe wild horse population would be returned to

low AML (96), including treating mares to be returned WitEP vaccingin 2019
andwould resultin an estimated population 226 horses by 2025. It is assumed
that this number of horsegould lessen the eftgs to upland vegetation by

providing time to complete a full reproductive cycle and consequently increasing
plant vigor. Managing duration, intensity, and timing of use on vegetation largely
influences maintaining a thriving natural ecological balancenaaidtaining

rangeland health standards, specifically Standar@/atershed Function,

Uplands. This standard is achieved when upland soils exhibit infitration and
permeabilty rates, moisture storage, and stability appropriate to soil, climate, and

123



landform. Potential indicators of achieving this standard include amount and
distribution of plant cover and bare grouras well aplant composition and
community structure. Potential indicators of the condition of rangeland health are
influenced by the timip and amount of utiization pressure received over a period
of years.

Alternative Bi Proposed ActioriSpay Feasibility Action and USGS ®ange
Behavioral Outcomes Assessment)

Alternative B wouldreducethe potential effect of horses on upland vegerati

but to a lesser extetttanthe no action alternative or aternative Cdue to the
amount of animals estimated to be present by .282%duced horse population in
the HMA, resulting fom the October 2018 gathexids in limiting the grazing
pressure ompland vegetation.

Alternative C(Spay Feasibility Action with Limited GRange Behavioral
Outcomes Assessment)

Alternative C results in the least amount of wild horses on the range over the next
five yearsand maintaining the population within AMEor 8+ years This

atternative would minimize the potential effect of horses on upland vegetation,
but to a greater extent thaitherthe no action or dternative B. A reduced horse
population in the HMA aids in limiting the grazing pressure placed on upland
vegetation.

CumulativeEffects

The effects of pastindpresentactions combined with controling wild horse
populations would cumulatively benefit upland vegetatiomder d of the
alternatives.There are no reasonably foreseeable actions in thgssnarea that

would affect upland vegetation and, therefore, there are no anticipated cumulative
effects to this resource under any of the alternatives.

9. Lands with Wilderness Characteristics
The following issues addressed in this section.

T What would be the effects of the alternatives on lands with wilderness
characteristics?

a. Affected Environment - Lands with Wilderness Characteristics

For the purposes of this analysis, the geographic extent of the analysis area for
lands withwildernesscharacteristicss the eleven wilderness character units
comprising 371,103 acres of public lathét intersect the HMA. Themporal

scale of the analysis is five years
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The Warm Springs HMAontains eleven units of lanaith wilderness
characteristicsln order for an area to qualify as lands with widerness
characteristics, it must possess sufficient size, naturalness, and outstanding
opportunities for either soltude or prime and unconfined recreation.
Wilderness characteristics are defined inftlewing manner:

Size:Roadless areas with over 5,000 acres of contiguous BLM lands.

NaturalnessThe area must appear to have been affected primarily by the forces
of nature, and any work of human beings must be substantially unnoticeable.

Solitudeor Primitive and Unconfined Recreatiohhe Wilderness Act states that
wilderness has foutstanding opportunitie
unconfined type of recreation. o0 Wilderne
experience natural sights arslieds; remote, isolated, unfrequented, or secluded

places; and freedom, risk, and the physical and emotional challenges of seff

discovery and seffeliance. Any one widerness does not have to provide all these
opportunities, nor is it necessary that theypresent on every acre of a given

wilderness.

Inventories of public lands for widerness character are a snapshot in time. Lands
with wilderness characteristics were identified in the BLM Wilderness Inventory
for Oregon and Washington November 198(aFimtensive Wilderness

Inventory Decisionghereafter referred to as Wilderness Inventory Decisions)

The inventory decisions are not land use designations. They are inventories of
acreages that contain wilderness characteristics.

Section 201 of FLPMA rguires the BLM to maintain on a continuing basis an
inventory of all public lands and their resources and other values, which includes
wilderness characteristics. It also provides that the preparation and maintenance
of the inventory shall not, of itselghange or prevent change of the management
or use of public lands. Regardless of past inventory, the BLM must maiatain
update as necessary, its inventory of wilderness resources on public lands. In
some circumstances, conditions relating to widerreegacteristics may have
changed over time, and an area that was once determined to lack wilderness
characteristics may now possess them.

During the 2017 field season, a route analysis was conducted in the West Warm
Springs Allotment on historic units named in the Wilderness Inventory Decisions.
Some wilderness boundary roads described iWtiigerness Inventory Decisions
were found to noohger meet the criteria for a boundary. As a result, some units
were combined into larger units.

Once route analysis ascompleted, determinations of wilderness character were

made. Criteria used to determine wilderness charaasetaken from BLM
Manuwal 6310- Conducting Wilderness Characteristics Inventory on BLM Lands
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Using the criteria from BLM Manual 631@ was found that of the eleven units
evaluated for wilderness character, ten units had wilderness characteristics, and
one unit did not.

Wildernesscharactemventory units within area of analysis:

Units with Wilderness Characteristics

Lake Uniti ORB050320971 68,127 acres. Extends onto Lakeview District.
Buzzard Lake Uniit ORB050320871 22,238 acres. Extends onto Lakeview
District.

Buckaoo Flats Uniti ORB050320771 11,403 acres.

Yelow Spot Uniti ORB050320671 25,063 acres.

Silver Lake Uniti ORB050320571 7,660 acres.

Big Stick Uniti ORB05032041 25,633 acres.

Wilson Lake Uniti ORB0503212 1 30,367 acres.

Rimrock Lake Uniti ORB050320371 19,118 acres.

Wilson Butte Uniti ORB050320271 10,004 acres.

Deadhorse Unit ORB05032017 145,985 acres. Extends onto Lakeview
District.

Units withoutWilderness Characteristics
Weed Lake Uniti ORB05032107 5,505 acres.

With the exception othe Weed Lake Unit, units in West Warm Springs

Allotment were found to be in a natural condition. Primary uses in all units are
ivestock grazing and recreational activities. The unnatural features found in the
units were typical livestock grazing instéitens such as waterholes, reservoirs,
fences, wellstroughs, pipelines, and seedind hese installations were found
along the boundary roads or on chestgmmed routes that ended where the
featuresverelocated. Some features were found in the middi¢hefunits, such

as waterholes that captured drainage water. These features were created and left to
do their job with little or no maintence. Features such as seedingre

considered unnatural due to the drill rows left behind by the seeding implement,
however the size of the seeding small (except the Weed Lake unit) compared
to the size of the units they are in.

All ten units found to be in a natural condition were also found to have
outstanding opportunities for solitude. Contour maps showing elevations were
used to describe the variation in topograplionitoring dataprovided dominet
ground cover in the unit§ opography and vegetation provide screening
opportunities in each of the ten units.

All ten units were also found to have outstanding opportunities for a primitive
type of unconfined recreation. All the units have a diverse assortment of
opportunities aailable. Typical activities associated with primitive unconfined
types of recreation are horseback riding, hunting, dispersed camping, hiking off
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